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MHNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma mo mMareMaTuke MpPO(UILHOTO YPOBHS Ui 00YYAIOIIMXCS Ha YPOBHE
cpemnero obmero oOpa3zoBanusi paspaborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K  MaTeMaTHYECKOMY
o0pa3oBaHMIO, U TPAJUIUN POCCUHUCKOTO 0OpazoBaHus. Peanusamusi mnporpammsl Mo
MaTeMaTHKEe 00eCTIeYMBAET OBJIA/ICHUE KIIIOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIIAIOIINMU
OCHOBY U1  CaMOpa3BUTUA U  HENPEPHIBHOTO  00pa3oBaHUs, LETOCTHOCTh
OOIIEKyIbTypHOTO,  JIMYHOCTHOTO ¥  TO3HABATEJBHOTO  Pa3BUTUS  JIMYHOCTU
00yJaroImxcs.

B nporpamme o MatemaTHKe Y4TEHbI UAeH U MosiokeHus «KoHuenuuu pa3Butus
MaTeMaTtuyeckoro obOpazoBanusi B Poccuiickoit ®enepauun». B coorBeTcTBUUC
HA3BAHWEM KOHIICTILIMM MAaTEMaTH4eCKOoe 00pa30BaHUE JIOJIKHO, B YaCTHOCTH, pEIIaTh
3aady oOecrnedyeHus: He0OXOJUMOro CTpaHe 4uclia 00ydaroluxcsi, MaTeMaTH4ecKas
HOJIFOTOBKAa KOTOPBIX JOCTATOYHA JUISl MPOJOJDKEHHMsS] O0Opa30BaHUS IO Pa3IU4YHbIM
HaIpaBJICHUSM, BKJItOUas MPENoJaBaHue MaTeMaTUKH, MaTEMATUYECKUE UCCIIEIOBaHMS,
paboty B chepe UHPOPMAIIMOHHBIX TEXHOJIOTUH U JIPYyTUX, a TakKe OOecreueHus s
Ka)X70ro oOydarolerocss BO3MOKHOCTH JOCTHIKEHHMSI MaT€MaTHYECKOM MOATOTOBKH B
COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. MeHHO Ha pelieHne STHUX 3aaady
HaIleJIeHa IIporpamMmMa 1Mo MaTeMaTuke Mpo(UILHOTO YPOBHSL.

B snoxy uudpooit Tpanchopmanmu Bcex cdep yeIOoBEYECKOW AESATETbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIIOBEKOM 0e3 Xopouiei
MaTeMaTHYECKON MOATOTOBKU. JTO O0YCJIOBIEHO T€M, YTO B HAIIM JHU PACTET YMCIIO



CIEIUATIBLHOCTEHM, CBA3AHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHUEM MATEMATHKU:U
B cdepe SKOHOMHUKH, M B OM3HECE, M B TEXHOJOTUYECKHX O0NaCTIX, M JTaXKEB
TyMaHHUTApHBIX chepax. Takum 00pa3om, Kpyr 00ydaromuxcs, Jyisi KOTOPBIX MaTeMaTHKa
CTAHOBUTCS 3HAYMMBIM TpPEeIMETOM, (PyHIaMEHTOM 00pa30BaHUs, CYIIECTBEHHO
pacmmpsiercs. B Hero BXoAsST HE TOJABKO OOydYaromiuecs, MIaHUPYIONMINE 3aHUMAThCS
TBOPYECKOM M MCCIEI0OBATEIbCKOM pabOTOl B 0OJACTHM MAaTeMaTHKW, WH(POPMATUKH,
(bU3UKK, SKOHOMUKH M B JIpYyrux oOJacTAX, HO M Te, KOMYy MaTeMaTHKa HyXHa JJis
WCITIOJIB30BaHUS B Ipo(eccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MAaTE€MAaTUKU OOYCIIOBJIEHA TEM, YTO €€ MpeAMETOM
SBIIIOTCS (DyHIAAMEHTANBHBIC CTPYKTYPHI HAIIIETO MHPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIC  OTHOIIEHUSA, (YHKIMOHAIBHBIE 3aBUCUMOCTH U  KaTerOpuu
HEONpeeIEHHOCTH, OT MPOCTEHUIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, JI0
JIOCTaTOYHO CIIOKHBIX, HEOOXOIUMBIX JIJISI pa3BUTHS HAYYHBIX M TEXHOJOTHUECKHUX UICH.
be3 KOHKpETHBIX MaTEeMaTUYECKUX 3HAHUM 3aTpyHEHO IMOHUMaHUE MPUHIIUIIOB
YCTPONCTBA W HCIOJB30BAHKUS COBPEMEHHON TEXHHUKH, BOCIIPUSATHE W WHTEPIPETAINS
pPa3HOOOpa3HOW  COIMANbHOW, JKOHOMHYECKOW, MOJHUTHUYECKOW  UH(pOpMaIuH,
Manod(pQexkTrBHa TOBCENHEBHAs MpaKTUYECKas [eATeNbHOCTh. Bo MHOrumx cdepax
npodeccHoHaTBHON ACSITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHSTH PACYETHI, COCTABIISATh
QITOPUTMBI, TPUMEHATH (OPMYIBI, TMPOBOIUTH TEOMETPUUYECKHE U3MEpPEHUs U
MOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIIPETUPOBATH M MIPEICTABIATH HHPOPMAIIHIO
B BUJIC TAOJIHII, JUATPaMM U rpaduKOB, TOHMMATh BEPOSATHOCTHBIA XapaKTep CITydaiHbIX
COOBITHIA.

OmHOBpPEMEHHO ¢ pacmiupeHreM chep MpUMEHEHUS MaTEMaTHKA B COBPEMEHHOM
oOmectBe BcE 0osiee BaKHBIM CTAaHOBUTCS MAaTEMaTHYECKUW CTUJIb MBIIUICHHUS,
MPOSIBJISIIONIUICS B ONpENeNEéHHBIX YMCTBEHHBIX HaBBIKaX. B mporiecce H3ydeHUS
MaTeMaTUKH B apceHajJ MPUEMOB W METOJOB MBINUICHUS YEJIOBEKAa C€CTCCTBEHHBIM
00pa3oM BKIIFOUAIOTCS] MHIAYKIUS U JEAYKIUs, 0000IeHNEe U KOHKPETU3AINS, aHAIN3 U
CUHTE3, KJaccuukaius U cucteMarusaius, adbctparupoBanue u aHajaorus. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOUCHHM, TpaBWiIa MX KOHCTPYHWPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHUX  IOCTPOCHUM,  CIOCOOCTBYIOT  BBIPAaOOTKE  YMEHHUS
dbopmMyIMpoBaTh, 0OOCHOBBIBATh W JOKAa3bIBATh CYXKJICHHS, TEM CaMbIM ()OPMHUPYIOT
JIOTUYECKUA CTWJIb  MBIIUICHUS. Benymas pojb  OPUHAMICKUT MaTeMaTHKE
B ()OPMHPOBAHNUN AJITOPUTMHYECKOW KOMIIOHCHTHI MBIIIJICHUS W BOCITUTAHUU YMEHUUN
JNEHUCTBOBATh TI0 3aJlaHHBIM  aJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIC M
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemieHus 3ajad — OCHOBBI JJIsi OpTaHU3AINH
y4eOHON JESTeNIbHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TBOpUYECKas W
MPUKJIAHAS] CTOPOHBI MBIIIIICHUS.

OOyuenne maTemMaTHke MAET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOMIMXCS TOYHYIO,
palMoHaNbHYI0O U MHGOPMATUBHYIO pe4yb, YMEHUE OTOMpaTh HauOoyiee MOAXOSIINE
SI3LIKOBBIC, CHUMBOJIMYECKHE, TpadUdecKue CpeACTBa sl BBIPAKEHUS CYXKICHUN |
HArJISJTHOTO UX MPEACTABICHHUS.



HeoOxoaumMbiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHHUU
ABJIAETCS O0IIee 3HAKOMCTBO C METOAaMH MTO3HAHUS JIEHCTBUTEIILHOCTH, MIPE/ICTABICHHE
0 TMpeAMETe U METOJE MAaTeMAaTHUKH, €ro OTIUYMUSIX OT METOJIOB E€CTECTBEHHBIX U
IYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTHKU ISl pelleHUs
HAYYHBIX U MPUKIAJHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTuieckoe o0pa3oBaHHE BHOCUT
CBOM BKJIaJl B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

W3ydyeHne MaTeMaTUKHd CIIOCOOCTBYET JCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
NOHMMAHUIO KpPAacOTbl M U3AIIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCHPHUITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopurerHbiMu 1iensiMu 00yueHust Mmarematuke B 10-11 kiaccax Ha mpo@uiibHOM
YPOBHE MPOIOJDKAIOT OCTABATHCA:

dopMupoBaHHE IEHTPAIBHBIX MAaTEMaTHUYECKUX TMOHATHH (YHCIIO, BEJIMYMHA,
reoMerpuyeckas (Qurypa, TmepeMeHHas, BepOSTHOCTb, (YHKIMSA, MPOU3BOHASA,
UHTETpal1), 00ECIICUNBAIONINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHIECKOTO
o0Opa3oBaHMs 00yYaIOUINXCS;

noJBeJeHNE OOyyaroluxcs Ha JOCTYIIHOM JUId HHX YPOBHE K OCO3HAaHHUIO
B3aMMOCBS3M MAaTEMATHKU U OKPY’KAIOIIEro MHUpa, MOHUMAHUIO MaTEMaTHKN KaK 9acTH
oO11eil KyJIbTyphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPUYECKUX CIOCOOHOCTEH O0O0yYarommumxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEICKUX YMEHUN, KPUTUUYHOCTH MBIIUICHUS,
WHTEepeca K U3YYCHHUIO MaTEeMaTHKH;

dopmupoBanrne (GYHKIIMOHATBHOW MaTEeMaTHUYECKOH TPaMOTHOCTH: YMEHHS
pacrmo3HaBaTh MaTEMaTHYECKHE AacCleKThl B PEAIbHBIX JKU3HEHHBIX CHUTYallUSIXU
Opyu  M3yYEeHUU JPYrHuX YyUeOHBIX TMPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha S3bIKE MATEeMAaTHKA M  CO3/aBaTh
MaTeMaTHYeCKUe MOJENH, MPUMEHSATh OCBOCHHBIM MAaTeMaTHYECKHH ammapar Jis
pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj7ad, HWHTEPIPETUPOBaTh U OICHUBATH
MIOJTyYEHHBIC PE3yIbTATHI.

OCHOBHBIMHU JTUHUSIMU cojiep>kaHusi MateMatuku B 10—11 kmaccax mpoduiibHOTO
ypoBHsI sBIsAIOTCA: «Yucnma W BeIUMCIEHUs», «Anrebpa» («AnreOpanueckue
BBIpXCHUS», «YpaBHEHHUS W HEpaBEHCTBa»), «Hadama maremarnyeckoro aHaimzay,
«[eomerpusiy  («'eomeTrpuueckue ¢Gurypsl ©u HuX cBoHcTBa», «M3mepenue
TCOMETPUYECKUX BETUYHH»), «BeposarHocTh W cTaTUCTUKa». JlaHHBIE JHHUH
Pa3BHUBAIOTCS MapaJICTBHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCHUMO OJIHA OT JIPYIr'Oi, a B TECHOM KOHTAKTE U B3aumoaencTsuu. Kpome atoro,ux
0o0BEIMHSIET JIOTHYECKasl COCTABIISIONIAsl, TPAJWIMOHHO TPUCYyIas MaTeMaTHUKE U
IPOHU3BIBAIONIASE BCE MaTeMaTHYECKHME KypChl M COJAEpXaTelbHbIE JIMHHUM.
CohopmymupoBanHoe Bo ®PI'OC COO TtpeboBaHuEe «yMEHHUE ONEPUPOBATH MOHITHSIMHU:
omnpenereHrue, akCuoMa, TEeopema, CIEICTBHE, CBOMCTBO, NMPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIbHBIE  (OPMYIUPOBKH,  ymMeHHUE  GOpMYIHpOBaTh  OOpaTHOE |
MPOTUBOIIOJIOKHOE  YTBEPXKACHUE, TMPUBOAUTH TMPUMEPHI W  KOHTPIPUMEPHI,



HCIIOJB30BaTh METOJ] MaTeMaTHYECKOW WHAYKIIMH, TPOBOJAHUThL JOKa3aTeIbHBIC
pacCyKJeHus TIpU PEIICHWW 3ajJad, OICHHUBATh JIOTHYECKYH) TPaBUIHHOCTH
pacCyXKJIeHU» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a (JOPMHUPOBAHHE JIOTHUECKHX
YMEHUM pacrnpeniensercss Mo BCeM TojlaM OOydYeHHs Ha YpOBHE CpPEIHEro oOIero
oOpazoBaHws.

B cootBercTBUU ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTEIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosmeld mnporpamMmMoll Mo MaTeMaTHKE
peaycMaTpuBaeTCs HM3y4eHHe ydeOHoro mpenMera «Marematwka» B paMKax TpEX
y4eOHBIX KypCOB: «Ayredpa u Hauajga MaTeMaTUUECKOTO aHanu3a», «[ eoMeTpusy,
«BeposaTHOCTh B cTaTUCTHKA» . DOPMHUPOBAHUE JIOTHUYCCKIUX YMEHHUHN OCYIIIECTBIISCTCS Ha
NPOTSHKEHUHM BCEX JIeT OOydYeHHs Ha YpPOBHE CpeJHEro oOImero obpas3oBaHus,a
AJIEMEHTHI JIOTUKH BKJIIOUAIOTCS B COAEPIKaHUE BCEX HA3BAHHBIX BBIIIC YUCOHBIX KYPCOB.

OOmiee KOMMYECTBO YacOB, HAMPABICHHBIX Ha W3yYEeHHWE MaTEeMaTHUKH Ha
npoduisHoM ypoBHe — 544: B 10 kiacce — 272 vaca (8 waco B Henento), B 11 kiacce —272
gaca (8 yacoB B HEJIEIIO).



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS IIPOI'PAMMDbI
IO MATEMATHUKE HA YPOBHE CPEIHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

COPMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIMKA OOYYAIOIIErocss KaK aKTUBHOTO H
OTBETCTBEHHOTO 4WIECHA POCCHUCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHYCCKUX
OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUH, IPOLEAYP TPasKIaHCKOTO
obrecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMCHHE B3aMMOJICHCTBOBATh C COLUAIBHBIMU
UHCTUTYTaMHU B COOTBETCTBHMH C MX (QYHKIHUIMHU U Ha3HAYCHUEM;

2) MAaTPHOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TpaXJTaHCKOW HACHTUYHOCTH,  YBaKCHUS
K MPONUIOMY M HACTOSIIIEMY POCCUHMCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JOCTIKECHUSAM POCCHUHUCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJBI,
HCIIOJIb30BaHUE 3THX JOCTH)KCHUH B IPYTUX HayKaxX, TEXHOJOTUIX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoja, chHOpPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAyKH U JEATEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYMBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a7ay, pEUIeHUH, pPACCYX ACHHH, BOCHPUUMYHUBOCTHK
MaTeMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOr0 M 0O€30macHOro o0pa3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE MHUTaHWE, COAJaHCHUPOBAHHBIM PEKHUM 3aHATHH W OT/ABIXA,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aAHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBLHON IS TEIIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOUS, UHTEPEC K PA3IUYHBIM
chepaM mnpodecCHOHANBHOW NIESITEIbHOCTH, CBS3aHHBIM C MAaTeMaTHUKOd u e€
NPUIIOKEHUSIMU, YMEHHE COBEpIIaThb OCO3HaHHBIM BbBIOOp Oyaymiei mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHbI, TOTOBHOCTb W CIOCOOHOCTBK
MaTeMaTH4ecKoMy OOpa30BaHUIO W CaMOOOPa30BAHMIO HA MPOTSHKEHUHM BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ady MaTeMaTHUYeCKOH
HaNpaBJICHHOCTH;



7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYJIBTYPHl, TOHUMaHUE BIUSHUS COIMATIBHO-
YKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MMPUPOTHON U COIUAIILHON CpeIbl, OCO3HAHUE
r100ambHOTO  XapakTepa HKOJIOTHYECKUX TpoOJieM, OpHCHTAlHUs Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW JUIsl pelieHHsl 3ajad B OO0JacTH OKPYKaIoIIeH Cpelbl,
IUTAHWPOBAHKE TIOCTYITKOB M OIICHKH WX BO3MOXKHBIX TOCIIEIACTBHHA JIJISI OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT' O TIO3HAHMA:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOILECTBEHHOM MPaKTUKU, MTOHUMAHUE MAaTEeMaTHUYECKONM HayKH Kak
cdepbl UeI0BEYECKON AESITeIbHOCTH, 3TANlOB €€ pa3BUTHUSA U 3HAUMMOCTHU JJIsl pa3BUTHUS
LUMBUJIM3ALMH, OBJIAJICHUE A3BIKOM MATEMATHKH M MaTE€MaTUYECKOW KYyJIbTYpOM Kak
CPEICTBOM  IIO3HAHMS ~ MHUpPA, TOTOBHOCTb  OCYIIECTBISAITH  IHMPOEKTHYK U
UCCJIEI0BATENBCKYIO I€ATEIbHOCTh UHANBUIYABHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

IHo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBHUSA
ba3oBble Joruveckue 1eMCTBUS:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMaTHYECKUX
OOBEKTOB, MOHATUI, OTHOUIEHUH MEXAY MOHATUSAMHU, (POPMYJIUPOBATH ONPEICIICHUS
NOHSATUN, YCTaHABJIMBATh CYIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMK, OCHOBAaHUS IS
000011IeHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATh CYKJECHUA: YTBEPAUTEIbHbIC
U OTpHIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOPEUMS
B (aKTax, NaHHBIX, HAONIONEHUSX U YTBEPXKIACHUSX, NpeiaraTb KpUTEpUU st
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUHNIL;

JIeNIaTh BHIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUEHHUI, YMO3AKIIOYEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEJbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(mpsiMble XU OT TPOTHUBHOIO), BBICTPAUBATh APIYMEHTAIIMIO, MPUBOAUTH MHPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJEHUS U BHIBOJBL;

BBIOMpATH COCO0 pelieHus y4eOHOM 3a7aun (CpaBHHBATh HECKOJIBKO BapHAHTOB
penieHus, BHIOUpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSATENbHO BBIIEICHHBIX
KPUTEPHUEB).



Ba3oBble ucciaenoBarejabCcKue 1eCTBUA.

WCMOJIb30BaTh BOIMPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHUS,
dhopMyIHpoBaTh BOMPOCH], (PUKCUPYIOITUE MPOTUBOpEUrE, PodeMy, yCTaHABIUBATh
HCKOMOE U JaHHOE, ()OPMUPOBATH TUIIOTE3Y, apPTYMEHTHUPOBATH CBOIO IMO3HITNIO, MHCHHE,

MPOBOJUTh CaAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIeIOBaHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEeKTa, SBJIECHUs, IIpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMH, SBJICHUSMHU, IPOIECCAMMU;

CaMOCTOSITeNIbHO (hopMyIHpoBaTh O0OOOIIEHUS M BBIBOABI 110 pe3yjbTaTaMm
MIPOBEJEHHOT0 HAOJIIOACHUS, MCCIIEIOBaHUS, OIEHUBATh JIOCTOBEPHOCTH IMOJYyUYCHHBIX
pe3yJbTaToOB, BEIBOJAOB U 0O00OIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE€ pa3BUTHE TMPOLIECCA, a TAaKXKE BbIJIBUTaTh
MPEIIOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIOBUSAX.

Pabora ¢ undpopmanumeii:

BBISIBIISITH Je(DUIUTH HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U I pelieHus 3a/1auu;

BBIOMpATh WHOOpPMAIUMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W WHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
IIPE/ICTABIICHNUS,

CTPYKTYPUpPOBaTh HMH(POPMAIMIO, TPEACTABIATh €€ B pa3IMYHBIX (QopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIC eiiCTBUMA:

BOCIIPHHUMATh U (HOPMYJTUPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSMHU
¥ IeTISIMH OOILEHMsI, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOIy PEIICHHsI 33a]a4i, KOMMEHTHPOBATh
TIOJTY4YCHHBIN Pe3yJIbTar;

B XO0le OOCYKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMbl, pelIacMOl 3a/la4yM, BbICKA3bIBAaTh WJICH, HAIICJICHHBIC HAa MOWCK PCIICHHS,
COIIOCTABJISITh CBOU CYXKICHHSI C CYXACHHUSAMH JpPYyrUX YYacCTHUKOB JUAJIOTa,
0OHapyKMBaTh Pa3IMuME U CXOACTBO IMO3UIIHMI, B KOPPEKTHOUN PopMe hopMyaupoBaTh
pa3HOTIAcHsl, CBOU BO3PAKCHUS;

NPEACTaBIATh PE3yJIbTaThl PEIICHUS 3aJadyd, DKCICPUMEHTAa, HCCIICIOBAHNUS,
NPOEKTa, CAMOCTOSITENIFHO BBIOMpaATh (OopMaT BBHICTYIUICHHS C y4€TOM 3ajad
MPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, JITOPUTM PEIICHUS 33]1a4M, BHIOMPATh CIIOCO0 PEIIEHUs C YUETOM
UMEIOIHUXCS PECYypCOB H  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOUM MH(POPMALIUU.



CaMOKOHTPOJIb:

BJa/IeTh HaBbIKAMM I103HABATEIbHON pe(ieKcHH KaK OCO3HAHMsI COBEPILAEMBIX
JNEHUCTBUM W MBICIUTENBHBIX TPOIECCOB, MX PE3yJIbTAaTOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJII IpoLecca M pe3ysibTaTa PELICHUS MaTeMaTU4YeCKOM
3a]1a4u;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3a]ayH,
BHOCUTh KOPPEKTHBBI B JAESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €M U YCIOBHUSM, OOBICHITH MPUUYUHBI
JOCTUKEHUS WA HEOCTUKEHUS PE3YIIbTaTOB AEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHasi 1eSITEJIbHOCTD:

HOHUMATh U UCIOJIb30BaTh MPEUMYILECTBa KOMAHHOW U MHUBUYaIbHOU pabOThI
Opy pElIeHHH Yy4eOHbIX 3a]ady, NPUHUMATh LEJb COBMECTHOW JAESITENbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM palboThl, pacmpelnensTb BHUIbI padoT,
JIOTOBapuBaThCs, OOCYXKIaThb MpPOLIECC M pe3ynbTar paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (0oOcyxaeHus, OOMEH MHEHH,
«MO3TOBbIE LITYPMbI» U UHBIE), BHITOJIHATH CBOIO YacTh padOThI U KOOPIMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YWIEHAMHU KOMaH/Ibl, OLIEHUBATh KAUe€CTBO CBOETO BKJIaJa B OOIIUI
OPOIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHHS (eaepanbHOil paboueil MpOorpamMMbIIo
MaTeMaTHKe MPEICTaBJIEHbI MO rojjaM oOy4eHHUsl B paMKaX OT/EIbHBIX YUEOHBIX KYpCOB
B COOTBETCTBYIOLIMX pa3aeiax HACTOSIIEN NIPOrpaMMBl.
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INOACHUTEJBHASA 3AIIMCKA

VYuebHsbIil kypc «Anredpa U Hayajga MaTEMAaTUUYECKOTO aHANIM3a» SBISETCS OJHUM
U3 HauOosiee 3HAYMMBIX B MpPOTpaMMe CpeAHero oOIiero oopa3oBaHUs, MOCKOJbBKY,
C OJIHOM CTOpPOHBI, OH OOEcHeunBaeT MHCTPYMEHTAIbHYIO 0a3y IS M3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE U
abCTpaKTHOE MBIIUICHUE OOydYaroluuxcsi Ha YpOBHE, HEOOXOJUMOM JiJii OCBOCHUS
nH()OpPMATHKH, OOIECTBO3HAHUSA, HCTOPHUHU, CIOBECHOCTH W JAPYTHX JUCIMIUIHH.
B pamkax nmanHoro y4yeOHOro Kypca oOydyaroliydecs OBJIAJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOM  HAyKd, KoTopas (QOpMYyJIHpYeT CBOM  JIOCTHIKCHHS
B MaTeMaTU4YeCKou opme.

VY4eOHbll Kypce aireOphbl M Hauajd MaTeMaTUYeCKOro aHaIn3a 3aKIaJblBae€T OCHOBY
JUISL  YCIEIIHOTO OBJIQJICHUS 3aKOHAMU (DU3UKU, XUMHUHM, OWOJIOTMH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMI pa3BUTUSI SKOHOMHKHA M OOIIECTBEHHOM KU3HH, IO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO UCIIOJIb30BaTh UX JJIsI JaJbHEUIIIEr0o 00pa30oBaHusl U B MOBCEIHEBHOM KU3HHU.
B 10 &e Bpems oBiajeHue  aOCTPaKTHBIMH W JIOTHYECKU CTPOTUMU
KOHCTPYKIMSIMA aJITeOphl M MAaTEMAaTHYECKOTO aHaIM3a pPa3BUBACT yMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTb, JOKAa3bIBaTh YTBEPHKIACHUSC MOMOIIBIO
WHIYKIIUU U PacCyXIaTh NEAYyKTUBHO, MCIOJIB30BaTh O0OOIICHNE W KOHKPETH3AIUIO,
abcTparupoBaHue u aHaJIOTHUIO, dbopmupyet KpPEaTUBHOEU KPUTHUYECKOE
MBIIICHHE.

B xone uzydyenus: yueOHOTO Kypca «Anredpa u Hadajna MaTeMaTHIECKOTO aHAIIN3a)
00yyJaromuecs noay4aroT HOBBIM ONBIT PEIICHUs MTPUKIIAIHBIX 3a7]a4, CAMOCTOSATEIIBHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJENEd pealbHbIX CHUTYallMii, WHTEpIpETalnU
MOJTYYEHHBIX PEIICHUH, 3HAKOMSTCS ¢ TpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEpPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIMIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMU U UX
aBTOpaMHu.

VYuebHbIi Kypc 001a1aeT 3HAYUTEIBHBIM BOCIUTATEILHBIM MOTCHIIUATIOM, KOTOPBIN
peanu3yeTrcsl Kak depe3 Y4yeOHBIM MaTepual, CHOCOOCTBYIONUN (HOPMUPOBAHHUIO
HAy4YHOTO MUPOBO33PEHUS, TAK U Uepe3 CrienPuKy yueOHOM eI TeIbHOCTH, TpeOyromen
MPOJIOIKUTEILHON KOHIICHTpAIlMd BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yybTarT.

B ocHoBe Meroauwku oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO aHaln3a
JIKUT IEATEIbHOCTHBIA MPUHIIUIT 00yUYEHUSI.

B crtpykrype yueOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIINA3a»
BBIJICJICHBI CJIEYIOIINE COACPIKATEIHbHO-METOIMUECKUE IMHUN: «HHCIIa U BBIYUCIICHUS,
«DyHKIMM U rpapukn», «YpaBHEHUs U HepaBeHCTBa», «Haudanma maTemaTHdyeckoro
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aHanmm3a», «MHOXKeCTBa W JIOTMKa». Bce OCHOBHBIE cOAepKAaTeIbHO-METOINYCCKUE
JMHUY W3y4YalOTCs Ha MPOTSHKEHUU ABYX JIET OOyYEeHHS Ha ypOBHE CPEIHEro OOIIero
00pa3oBaHmsi, €CTECTBEHHO JOTMOJHSS APYT IPyra W MOCTETICHHO HACHIIAsSCh HOBBIMU
TeMaMu U pasznenamu. J[aHHBIH ydeOHBIH KypC SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsET B ceOe COMepKaHNe HECKOJBKUX MAaTeMATHUYECKUX TUCITUTLINH, TAKMX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHaJIN3, TEOPHS MHOXKECTB, MaTeMAaTHYECKas
joruka u apyrue. [lo Mepe Toro kak oOydaromnyecs: OBIaJeBalOT BCE Ooyiee MHPOKUM
MaTeMaTUYeCKUM  allllapaToM, y HHX  TOCIEJOBATEIbHO  (OPMHPYETCS W
COBEPIICHCTBYETCSI YMEHHE CTPOWTHh MAaTEMaTHUYECKYI0 MOJIENbh PEAJbHON CHUTYyaIlWH,
NPUMEHATh 3HAHWS, TOJYYCHHBIC TPH HM3YyUYEHWH YYEeOHOTO Kypca, IS PEIICHHS
CaMOCTOSITENIbHO  C(POPMYJIIUPOBAHHOM  MareMaTWUYecKoW  3a7adyd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JIMHUS «UuWcina W BBIYHCICHHS» 3aBepIacT
dbopMHpOBaHUE HABBIKOB UCIIOIH30BAHUS IEUCTBUTEIBHBIX YUCEII, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOTO 00111eT0 00pazoBanusi. Ha ypoBHe cpeaHero o01iero oopa3oBaHus
0oco0oe BHUMaHHWE ynemnsercs (POpMUPOBAHHMIO HABHIKOB PAIlMOHAIBHBIX BBIYHCICHUH,
BKJIFOUAIONINX B C€0sl UCMOIB30BaHUE PA3IMYHBIX (DOPM 3aIUCH YKCIa, YMEHHE JIeaTh
TIPUKHUIKY, BBITTOJTHATH MPUOIMKEHHBIC BEIYMCICHUS, OTICHUBATH YHCIIOBBIC BRIPAKCHUS,
paboTath ¢ MaTeMaTHYECKUMU KOHCTAaHTAMH. 3HAKOMbIE OOYYalolMMCS MHOXKECTBa
HATypaJdbHBIX, IIENBIX, PAIMOHAIBHBIX W JCHCTBUTEIBHBIX YHCET JOTOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 3TUX MHOMXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crnenuduyueckre 3aJadyd ¢ ONepaluu: JeJIeHue Hareo,
OTIEpUPOBAHME OCTaTKaMH HA MHOXKECTBE IIENIBIX YHCEN, OCOObIe CBOWMCTBA
pallMOHANBHBIX M HWPPAIMOHATIBHBIX YHCEN, apu(PMETHYECKUEe Olepalnuu, a Takke
U3BJICUCHHUE KOPHS HATypajlbHOM CTEEHHM HAa MHOXECTBE KOMILUIEKCHBIX YHCET.
bnarogapss moclieoBaTeIbHOMY pACIIUPEHHUIO Kpyra HCIONb3yeMbIX YHCET U
3HAKOMCTBY C BO3MOXHOCTSIMH HX TPUMEHEHMS JUIsl PEIICHHS pPa3IUYHBbIX 3a7a4
dbopMHpyeTCs TpeCTaBlIeHHe O CIWHCTBE MAaTeMAaTHKH Kak HaykKd H e pOJIUB
MOCTPOCHUU MOJIEJICH peaJlbHOTO MHUpPa, NIMPOKO HCIOIB3YIOTCS 0000IIeHHEe U
KOHKpETU3aIHSI.

JIuaus «YpaBHEHHs 1 HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKECHUU BCETO OOyUICHHUS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzaene [Iporpammbl
IPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOINIMX 3adad. B pesynmpTaTe oOydarommecs
OBJIQJICBAIOT PA3UYHBIMA METOJIAMU PEIICHUS PaAIlMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MOKA3aTeNIbHBIX, JJOTAPU(PMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABCHCTB U
CHUCTEM, a TaKXe 3aJay, CoAepXkamux mapameTpbl. [lolydeHHbIE yMEHHS IIHPOKO
WCITIOJIB3YIOTCSI TIPH UCCIIEAOBAaHUM (PYHKITUH C TIOMOIIIBIO TIPOU3BOIHOM, MPU PEIICHUN
NPUKJIATHBIX 3a7a9 ¥ 3a7a4 Ha HaXOXKJIEHUE HAWOOJBIINX W HAMMEHBIIUX 3HAUYCHUH
¢bynkun. J[aHHas coaeprkaTellbHas JIMHUS BKJIIOYAEeT B ce0s Takke (QopMHpOBaHUE
YMEHUN BBIMONHATH pacuy€Tel 1Mo (QopmynaMm, mpeoOpa3oBaHUsI PpalMOHAIHHBIX,
UPPAIMOHATIBHBIX ¥ TPUTOHOMETPUYECKHUX BBIPAKCHHMA, 8 TaK)Ke BBIPAXKCHHIA,
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COJIepKallMX CTeneHu U Jorapugmel. brmarogaps wu3yueHuro anreOpanueckoro
MaTepuaia MPOUCXOIUT JajlbHEMIIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOIO
MBILIUICHUS 00yYaromumxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHUMN, paOOThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE
paBEeHCTB M HepaBeHCTB. AnreOpa mpemiaraeT 3¢G(EeKTUBHbIE HWHCTPYMEHTHI JIs
pelIeHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HarJIsJHO JIEMOHCTPUPYETCBOU
BO3MOYKHOCTH KaK sI3bIKa HayKH.

CopepxarenpHo-MeTonYecKass JUHUA  «DyHKIMM U TIpauKu»  TECHO
HeperyieTaeTcs ¢ pyrMMH JIMHUSIMU y4EeOHOIO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  MOCIENOBATEIBHOCTh  M3Y4YEHHs  marepuana. l3ydeHne  CTENEHHOM,
NOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKUUN, UX CBOWCTB U
rpauKOB, HCTIOJIb30BaHNE (DYHKLIMIA JJI pEeIICHUs 3a]1a4 U3 APYTUX YUEOHBIXITPEIMETOB
Y pEAJIBHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00jbIIOE BHUMaHUE yAenseTcss (pOpMUPOBAHUIO
yMEHUsl BbIpaxkaTh (OpMyJaMu 3aBHCUMOCTH MEXIY pPa3IM4YHbIMUA BEJIUYHMHAMM,
UCCIIEIOBaTh IOJIy4EHHbIE (PYHKIMM, CTpOUTh uX TIpaduku. Matepuan 53Toi
COZIEpKATENbHOM JIMHUM HAlEJeH Ha pPa3BUTHE YMEHUW W HABBIKOB, IMO3BOJISIOIINX
BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (popMme: aHaIUTHYECKOM,
rpaduueckoii u cioBecHOW. Ero nsyuenue cnocoOCTByeT pa3BUTHIO alITOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 000OIIIEHUIO 1 KOHKPETU3allUU, WCIIOIb30BAaHUIO aHAJIOTHH.

ConepxarenvHass JuHuA «Hawana wmaTeMaTWyeckoro aHaausa» IO3BOJIAET
CYILIECTBEHHO pACIIMPUTh KPYyr KaK MaTeMAaTHMYeCKUX, TaK W MNPUKIAIHBIX 3ajad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (PYHKIUH, ONPEAENSATh UX HAUOOIbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIISATh
wiowaan GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. J(aHnHas
coJiepKaTesbHAas JIMHKS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMATHYECKHUX
MOJieJIel peaJbHBIX CHUTyallMi, TO3BOJISIET HAaXOAUTh HAWJIy4llee pEIICHUEB
NPUKIAJAHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBOC
OCHOBaMHM MAaTeMaTUYECKOTO aHajlHh3a CIIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKUW B HayKe, TEXHUKE W HCKYCCTBE.
OOyyaroiuecs y3HaIOT O BBIIAIOIIMXCS Pe3ysbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKasl JTUHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHUE€CKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M MPEIararT
Haubosiee yHMBEpPCAIbHBIA S3bIK, OOBENAMHSAIOIIMN BCE pa3lieibl MaTeMaTHUKM U €€
IIPWIOKCHHUI, OHU CBS3BIBAIOT PAa3HbIC MATEMATUYECKUE TUCLHUIIIIMHBL U UX IIPUIIOKEHUS
B eauHoe weinoe. I[loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsh MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €0
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JUTSL BBIPOKEHUSI CBOMX MBICTCH. [IpyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTUKH KaK HAyKH
cleAyeT TpU3HATh CBOMCTBEHHYIO €W CTpPOroCTh OOOCHOBAaHUM U CIEOBaHUE
ompeneaEHHBIM TPaBUJIaM TOCTPOSHUS JOKA3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMaTHYECKOH JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBIIUICHUS
00ydJaronmmxcsi, MO3BOJSIET UM CTPOHWTH CBOM PACCYXKICHUS HA OCHOBE JIOTHUCCKHX
npaBwil, GOPMUPYET HABBIKK KPUTHUYECKOTO MBITILICHUSI.

B yueb6HOM Kypce «Anrebpa u Hadajla MaTeMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJICIIUPOBAHMSI, KOTOpPhIE TPHU3BAHBI CIOCOOCTBOBATH
(OPMUPOBAHNIO HABBIKOB IOCTPOCHUS MOJICICH peadbHBIX CHUTYaIlui, MCCIICIOBAHUS
ITHX MOJeJIed C TIOMONIbIO ammapaTra ajreOpbl W MaTeMaTHYeCKOro aHallnu3a,
UHTEPIIPETAIUN TTOJYICHHBIX pPE3yJbTaToOB. Takue 3aJaHus BIUICTCHBI B KaXKIbINA U3
pa3menoB TPOrpaMMbl, TOCKOJBKY BECh MaTepHal Y4YeOHOro Kypca IIHPOKO
UCTIONB3YEeTCSl JUIsl  PEIICHWs TPUKIATHBIX 3amad. [Ilpu  permeHnn pearbHBIX
MPAKTUICCKUX 3a7a9 OOyJaroIIHecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh aHAJOTHIO, 0000mars u
KOHKPETH3UPOBaTh MpodiieMy. JlearenpHOCTh M0 (OPMHUPOBAHUIO HABBIKOB PEIICHHSI
MPUKJIATHBIX 33/1ad OPTaHU3YyeTCS B TIPOIECCe M3YyYEHHUs BCEX TEM yd4eOHOTO Kypca
«Anre0Opa 1 Hadaja MaTEMaTHIECKOTO aHAITN3ay.

Ha wm3ydeHue ydeOHOro Kypca «AnreOpa W Hadajga MAaTeMaTHYECKOTO aHAN3a
orBoautTca 272 daca: B 10 kimacce — 136 wacoB (4 yaca B Hexenmto), B 11 kmacce — 136
4acoB (4 yaca B HEJIEIO).

COJEPXXAHUME OBYYEHUA
10 KJTIACC

YucJia v BbIYHCTECHUA

Pammonaneabie uymcima. OOBIKHOBEHHBIE M JACCATHUYHBIC JPOOHM, TIPOIICHTHI,
OeckoHeuHbIe Tepuoaudeckue Apoou. [IpumeHenne npodeit u MPOIECHTOB JIJIs PEIICHUS
IIPUKIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HU.

JlecTButenbHble  4yuciia.  PalMoHanbHBIE W HUPpPALMOHAIBHBIE  YHUCIIA.
ApudmMernueckue onepannuu ¢ ASHCTBUTEIHHBIMH YHCIIaMi. MOTyJb 1EHCTBUTEIILHOTO
yucia u ero cBoicTra. [IpubamkEHHBIC BEIYUCIICHUS, TTPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA Pe3yJibTaTa BHIYUCIICHUM.

Crenenb ¢ mensIM mokaszareneM. buanom Herotona. Mcnosnp3oBanue moaxoasinen
GbopMBI  3amMCH  JSHCTBUTEIBHBIX YHCEN JJII PCEIICHHS IPaKTHYSCKUX 3ajad |
MPEICTABJIEHUS TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypalIbHOMN CTETIEHU U €T0 CBOICTBA.

Crenenb ¢ paunuMOHalbHBIM TIOKa3aTreleM U €€  CBOICTBA, CTENEHb
C JE€HUCTBUTEIbHBLIM MOKA3aTECIIEM.

Jlorapudpm uyumcna. CaoiictBa sorapudma. JleciTuuHble W  HaTypajbHbIE
JoTapuQMBbI.
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CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOTO AapryMEHTa. ApKCHUHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHMST W ypaBHEHUsA-ciIenCTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHHs IENbIX U JIPOOHO-PALIMOHAIBHBIX YPaBHEHHH WU
HEPABEHCTB. MHOIOYJIEHBI OT OJHON NEPEMEHHOM. JleeHne MHOro4JIeHa HA MHOTOYIEH
¢ octatkoM. Teopema be3y. MHorousieHsl ¢ nienbiMu koddduiinenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPKAILUX CTENIEHH U KOPHHU.

HppaunroHaneHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHMS. (OCHOBHBIE METOAbBI PELICHHS IOKAa3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKeHUH, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHU.

OcHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellieHne TpUroHoMEeTpUIECKUX YPAaBHEHHM.

Pemenue cucrem JIMHENHBIX YpaBHEHNNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHECHUM.
OnpenenuTens MaTpUILbl 2X2, €10 TeOMETPUUYECKUI CMBICI U CBOMCTBA, BBIYMCIIEHUE €TI0
3HAQYEHUS, IPUMEHEHNE ONPENEIUTENS I PEIICHUS CUCTEMBI JUHEWHBIX YPaBHEHUM.
Pemenne npukimagHbIX 3a4ad ¢ IIOMOILIBKD CUCTEMBI JIMHEHMHBIX YpPaBHECHUM.
HccenenoBanre NOCTPOEHHONM MOJENIH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

IlocTpoeHne MaTEMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPaBHEHUM W HEpaBeHCTB. l[IprMeHeHHe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMn4HbIX 00JacTeil HayKu U peaibHON )KU3HHU.

DyHKUUN U rpaguKu

OyHKIUsA, cnocodbl 3amaHuss  (QyHKUUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukmmit. ['paduk dyaknmuu. InemeHTapabie Tpeodpa3zoBaHus rpadukos
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymn QyHkumu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W Heu€TtHble GyHKIMU. [lepuoauueckue
dbynkiuu. [IpomexxyTkun MOHOTOHHOCTH (YHKIIUKA. MaKkCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee 1 HanMeHblIlee 3HaYeHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBampaTu4yHas ¥ JOPOOHO-IMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TPadUKOB.

Crenennast ¢yHKUMS C HATypajdbHbIM M LEJbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-0M CTENEeHW Kak (DYHKIMHA OOpaTHOM CTENeHH
C HaTypaJbHBIM MOKa3aTeeM.
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[loxazarenpHast u Jorapupmuueckass (yHKIUU, HUX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peUICHUS] YpaBHEHHIA.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U siBileHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayaja MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMs  IIOCJIeAOBaTeIbHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIBHOCTH.
HcTopurst BOSHUKHOBEHUS MaTEMAaTUYECKOIO aHAIM3a KAaK aHajdnu3a OEeCKOHEYHO MalbIX.

ApudmeTrnueckas U reoMmeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM M SKCNOHEHUHUAIBHBIA pocT. Yucno e. Popmyiia CI0KHBIX
IIPOLICHTOB. McIronap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapakrepa.

HenpepriBHble (yHKIIMU U UX cBOMCTBA. TOUYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkuii. CBoiicTBa (yHKIMII HENpPEpBHIBHBIX Ha OTpe3ke. MeTox HHTEpBajoOB IS
peuieHusi HepaBeHCTB. [IprMeHeHHe CBONCTB HENPEPBIBHBIX (YHKUMNA IS PEIICHUS
3az7ad4.

[lepBass u BTopass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUUYECKU U
(bu3MYECcKUil CMBICI IPOU3BOIHON. YpaBHEHUE KacaTenbHOU K rpaduKy QyHKIUH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIMHU (HYHKLIUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPHU PEIICHUH 3aJ1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CJIECJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIILHBIE YPABHEHHS.

11 KIIACC

Yucaa u BbIYUCICHUS
Harypanbublie u uensie yucina. [[pumeHeHne Npu3HaKkoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi o01mmit nenurens (nanee — HOJl) u Haumensbliiee o01iee kpatHoe (nanee —
HOK), octatkoB 1o Mmojy:to, anroputMa EBkinaa st peiiieHus 3a7a4 B 1EIbIX YKhCiax.
Kommnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUYECKask (POpPMBI 3amucH
KOMITJIEKCHOTO 4YHucia. ApudmeTHdecKkue omepanud ¢ KOMIUIGKCHBIMH YHCTIAMHU.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOpAMHATHOU ockocTH. @opmyna Myaspa.
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Kopnu n-oii creneHu u3 KOMIUIEKCHOrO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEeN JIs
perieHus: GU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYIMHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBLHBIE CUCTEMBI U
CHUCTEMBI-CIIE/ICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUI c MTOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHre TpuroHoOMeTpuyeCKux HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHHUS] CUCTEM W COBOKYIIHOCTEM pallMOHAJBHBIX,
UppalMOHaIbHBIX, OKA3aTEJIbHBIX U JOTAPU(DMUIECKUX YPABHECHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TTapaMETPaAMHU.

[IprmeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX3a1a4
W 3a7a4 W3 PaA3IMYHbIX OO0JacTed HAayKu M peajlbHOM >KU3HHM, HHTEpHpeTarus
MOJTYYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommozurnuu QyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKHU.

['padrueckue MeTobl pelieHrs YpaBHEHUI U HEPABEHCTB. [ 'paduyeckrue MeTo bl
peLIeHus 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3oBanue rtpadukoB (QyHKIUNA IS UCCIAEAOBAHUSI  IMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BOBHUKAIOT MPH PEILICHUH 33a4 U3 IPYTUX YYeOHBIXIPEIMETOB
Y PEAIbHOU KU3HMU.

Hauana maTeMaTH4eCKOro aHAJIN3a

[IpumeHneHnre TPOM3BOMHON K WCCIENOBAaHWIO (YHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIIETO 3HAYEHUW HENpepBhIBHOU
(GyHKUIHUU Ha OTpE3KE.

[TpuMeHeHne MPON3BOIHOM JJISI HAXOXKICHUS HAMITYUYIIErO PEIICHUS B MPUKIAIHBIX
3a/avax, Juisi OpeieJICHUsl CKOPOCTH M YCKOPEHUS MpoLecca, 3aaHHOro (hOpMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX QyHKIMM. [IpaBuia Hax0XIEHUS TEPBOOOPA3HBIX.

Nurerpan. 'eoMeTpuueckuil CMBICI UHTETrpajia. BeruucieHune ornpenes€HHOro
uHTerpaia no popmyne Hetorona—JleitOuua.

[Ipumenenre wHTErpaa g HaXOXKISHUS TUIOMAeH TIOCKUX (GUryp U 00bhEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemenunit  auddepeHIManbHbBIX  ypaBHeHUH. MaremaTudeckoe
MOJIEJIMPOBAHUE PEaTbHBIX MPOLECCOB C MOMOIIbIO AU(PhEepEeHIIUATBHBIX YPABHEHH.
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IMPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CiaeaAyIoIie NpeaAMETHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MATEMaTHYECKOTO aHAJIH3ay:

Yucaa v BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: PAUOHATBHOE YHCIO, OCCKOHEYHAS
nepuomyecKkas 1po0b, MPOLIEHTHI, UPPAMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEUCTBUTEIBLHOTO YUCIIA;

MIPUMEHSThH JIPOOU W MPOLEHTHI JJIs PEIICHUS MPUKIAJHBIX 3a7ad U3 Pa3InyHbIX
OTpacjey 3HaHUU U pEeAIbHOM KU3HU;

MPUMEHATh NPUOJIMKEHHBIC BBIYUCICHUSA, TpaBUJia OKPYIJICHUSA, TPUKUIKY U
OLICHKY pE3yJIbTaTa BBIYMCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOIXOIAIIYI0 OPMY 3aIMCH ICUCTBUTENbHBIX YUCEI JIJISl peHICHUS IPAKTUYECKUX 3a/1a4
Y TIPEJICTABIICHUS TAHHBIX;

CBOOOJHO OMNEPUPOBATH MOHATUEM: apU(PMETUYECKH KOpPEHb HaTypajIbHOU
CTETIEHU,;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: CTENEHb C PAIlMOHAIBHBIM TIOKa3aTeeM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YKCIIA, TECITUUHBIC U HATYPAIbHBIC
JorapudMsl;

CBOOOJHO OMNEPUPOBATh MOHITUSMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHIEHC
YHCIJIOBOI'O apryMEHTA;

ONEPUPOBATh MOHATHSIMHU: APKCHUHYC, ApPKKOCHUHYC M apKTaHIE€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

MIPUMEHSTH PA3IMYHBIC METO/IBI PEIICHUS] PAITMOHATBHBIX U APOOHO-PAITMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM TEepPEeMEHHOM,
MHOTOWICH C IENbIMU Kod(uImeHTaMu, KOpHA MHOTOWICHA, MPUMEHATH JIEJICHUE
MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nisa pemienus
3a7a4;

CBOOOJHO OMEpPUPOBATh MOHATHSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpulia,
ONPECIIUTENIb MATPULIBL 2 X 2 U €r0 TEOMETPUUECKUN CMBICI, UCII0JIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BbIYUCICHHUS €ro 3HAYeHUs, MPUMEHSTh OINpPEeAeIUTENH s
pELICHUs CHUCTEMBI JIMHEMHBIX YPABHEHUW, MOJECIWPOBATh pPEAJIbHBIC CUTYallUU C
MIOMOIIBK) CHCTEMBI JIMHEWHBIX YPAaBHECHHUM, WCCIEAOBAaTh IOCTPOEHHBIE MOJEIH C
MTOMOIIBIO MATPHUIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MTOTYUYEHHBINA PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU JUIsl MPE0Opa30BaHUs BbIPAKEHU;
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BBIMOJIHATh MPEe0Opa30BaHUSl YHMCIIOBBIX BBIPAKEHUH, COJEpKAIMX CTEHIEHU
C pPalMOHAIBHBIM TOKA3aTEIIEM;

MCIIONIb30BaTh CBOMCTBA JIOrapu(MoOB sl mpeoOpa3zoBaHUs JTOTapUPMUUECKUX
BBIPAKEHU;

CBOOOZIHO OMEpUpOBaTh TMOHATUSMHU: HPpPALMOHANBHBIC, TOKa3aTeIbHBIE H
JgorapuMuyueckue ypaBHEHHs, HAXOJIWUTh WX PEIIEHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
NIEPEXOA0B WM OCYILLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (OpMYJbl Js INpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHHI;

CBOOOJHO ONEpPUPOBATh NOHITUEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, TPUMEHSATH
HEOOXOoauMble (OpPMYJIbl JJIsi PEHIEHHs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJIEIMPOBAaTh PEealbHbIE CUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlayd, UCCICAOBATH IIOCTPOCHHBIE MOIEIU
C MCIIOJIb30BAaHUEM arlrapaTa ajareopsbl.

DOyHKUMHU U TPAPUKHU:

CBOOOZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLUHMS, CIOCOOBI 3anaHus (yHKUUH,
B3aMMHO OOpaTHble (QYHKIMHM, KOMIO3UIUs (QyHKIMM, rpaduk (QYHKIUU, BBITOIHSATH
3JeMEHTapHbIE TPeoOpa3zoBaHusl rpaPuKoB HYyHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMH: 00J1aCTh ONPEIETICHNUS U MHOXKECTBO 3HAYCHHI
byHKIMUA, HYIH PYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZHO  ONEpPUPOBaTH MOHATHAMH: UETHbIE M  HEUETHbIE  (PyHKIUH,

nepuoaudeckrue QyHKIIMKU, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUH, MAaKCUMYMBI U
MUHUMYMBI (DYHKITUH, HanOOoJIbIlIee 1 HAaMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIBLHBIM H 1IETTBIM
nokasaresieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTeseM,
rpa@uk KOpHS N-Oi CTeNmeHW Kak (PYHKIMH OOpaTHOM CTEMEHW C HATypabHBIM
TOKa3aTeNeM;

OTIepUPOBATH MOHATUSAMHU: TUHEHHAS, KBaJIpaTUUHAS U TPOOHO-IMHEWHAS (YHKIIUH,
BBITIOJTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHHUE WX TPa(pUKOB;

CBOOOJTHO OMEpUPOBATh TMOHATHSIMH: TIOKa3aTelbHAas | JorapupMudecKas
(GyHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIH30BaTh UX TpaduKU 71 pEIICHUs ypaBHEHUH;

CBOOOMHO  OMEpUpOBaTh  TMOHSATHUSIMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
omnpezeNeHue TPUTOHOMETPHUUECKUX (PYHKIIMA YHCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM
IpU peIIeHUH 3a7ad U3 APYTrux Y4eOHBIX MPEIMETOB M PEabHOW YKU3HHU, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXy BETMUYNHAMU;

Havasa MaTeMaTH4eCKOIro aHAJIN3a:

CBOOOZIHO ONEpUPOBATh MOHATHAMM: apumeTnyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIasi T€OMETPUYECKash MPOrpeccus, JUHEHHBIA U
HKCIOHEHLMAJIBHBIA POCT, (OopMysa CIOXKHBIX MPOLEHTOB, HUMETh IPECTABICHUEO
KOHCTAaHTE;
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UCTIONB30BaTh MMPOTPECCUU JIJISl PEIICHUS PEATbHBIX 3aa4 MPUKIIATHOTO XapaKTepa;

CBOOO/JIHO OIEpPHPOBaTh TMOHATUSMHU: TOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIC U OTPaHUYCHHBIE TIOCIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOKJICHUSI MAaTEMaTHUECKOTO aHalIn3a KaK aHajn3a 0ECKOHEYHO MaJIbIX;

CBOOOIHO OMEpHUPOBATh MOHITUSIMH: HENpPEPBHIBHBbIC (PYHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIIHNH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS Ha OTpPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUI JIJIsI peleHHs 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaresbHas K rpaduky QyHKIIUU;

BBIUUCIIATh NPOU3BOAHBIE CYMMBbI, IPOM3BEIECHNUS, YACTHOTO U KOMITO3UIIUU ABYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI TPOU3BOJHOM JIJIsl pELICHMUS
3azad.

MHo:xecTBa U JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHSATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOKECTBAMU,

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEAJbHBIX
MIPOIICCCOB U SABJICHUM, TIPH PEIICHUH 33/1a4 U3 JPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: OMNPEICIICHUE, TeopeMa, YypaBHEHHE-
CJICACTBHUE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, JI0KA3aTEIbCTBO, PABHOCHJILHBIC
YpPaBHECHUS U HEPABEHCTBA.

K xoniy o0yuenus B 11 kiacce o0ydaronuics mogyqduT CICAYIOMINE MPEeIMETHBIC
pe3ynbTaThl 1O OTAEIBLHBIM TeMaM (penepanbHOi padoyeil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havasia MaTeMaTHIECKOTO aHATTN3ay:

YucJia v BbIYUCTIECHHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: HATYpPaIbHOE U IIE€JI0€ YHUCIO, MHOXXECTBA
HaTypaJIbHBIX U LEJBIX YUCEN, UCIIOIB30BaTh MIPU3HAKU JEIUMOCTH 1enbixX unucen, HOJJ
1 HOK HaTypanbHBIX 4rcen AJis pelIeHus 3a/1a4, MPUMEHSTh anroput™ EBkina;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTaTKa IO MOAYJIIO, 3aIMMCHIBATh HATYPAIbHBIC
YHCJa B PA3JIMYHBIX HO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEJ, NPEACTaBISATh KOMIUICKCHBIC 4YHCIa B alreOpandecKod M
TPUTOHOMETPHUECKON (OpMe, BBIIOJHATH apU(METHUYCCKUE OICpallid C HHUMH H
n300pakaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHMS ¥ HEPaBEHCTBA:

CBOOOZIHO ONEpUPOBATh MOHATHSMM: HppalMOHAIbHBIE, IIOKA3aTENbHbIE U
JorapuMuyeckre HEpPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXOOB;

OCYILECTBIIATh OTOOP KOPHEH MPH pElIEeHMH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;
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CBOOOJTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh
HeoOxoauMble (GOpMYNbl JJIi PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJTHO OMEpUpPOBaATh MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHWIIBHBIE CHUCTEMBl W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYNHOCTEW palUMOHAIBbHBIX, HPPALUOHAIBHBIX, MOKA3aTEIbHBIX W
jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh paluoHalbHbIE, UPPAIIMOHANIbHBIE, MTOKa3aTeNIbHbIC, JJOTApU(DMHUUECKUE U
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIA U IapaMEeTphI;

OPUMEHATH IpadryecKue METOIbI s pEIICHNs YPaBHEHUN U HEPABEHCTB, a TAaKXKe
3a/1a4 € MMapaMeTpaMH;

MOJIEIMPOBaTh PeaIbHbIE CUTYallud Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M X CUCTEMBI IO YCIOBUIO 33Ja4d, UCCIIEI0BATh TOCTPOEHHbBIE
MOJIEJIM C HCIHOJBb30BaHUEM ammapara ainreOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbTar.

DOyHKUMH U TPpaPUKH:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIMU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYecKne oOpa3bl YpaBHEHHMH W HEPaBEHCTB Ha KOOPJIWHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: IPaQUKU TPUTOHOMETPUUYECKUX (PYHKIUI;

OPUMEHATh QYHKIUH JIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX MPOLECCOB.

Hayaja MmaTeMaTH4eCKOro aHaJIu3a:

MCIIOJIb30BaTh MPOU3BOJHYIO MJIsl MCClIeNOBaHUA (YHKIMH HA MOHOTOHHOCTH H
OKCTPEMYMBI;

HaxXoAUTh HauOoJiblllee M HauWMEHblIee 3HaueHus (QYHKIUU HENpPEepbIBHOMN Ha
OTpE3KE;

UCIIOJIb30BaTh  IPOU3BOJHYKO Ul  HAXOXKACHUsS  HAWIy4yllero  pelieHus
B IIPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKUX, 3aadax, sl ONpeaeIICHUs
CKOPOCTH U YCKOPEHHUSI MPOLecca, 3aJaHHOTO (GOpMyIIoN Uiu rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: NEPBOOOpa3Has, ONPEACIEHHBIA MHTETpa,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX PYHKIUN U BBIYUCIATH MHTETrpa o hopmyse
Hrrorona—JleiOuunna;

HAXOJUTh IJIOLIAH TUIOCKUX (PUTYp U 0OBEMBI TEJT C TOMOIIBIO HHTETPAJIa;

UMEThb MPEACTABICHUE O MATEeMaTUYECKOM MOJECIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs TP PepeHInanbHbIX YPaBHEHMI;

peliars IpUKIagHbIe 3aJayd, B TOM YUCIE COLMAIbHO-DKOHOMUYECKOIO U
(pu3MYECKOro XapaKkTepa, CpeACTBAMU MaTEMaTUYECKOTO aHAJIM3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KonuyectBo OcHOBHBIE BUJIBI ACATEIHBHOCTH
OcHOBHOE coAepKaHuE
paznena (TeMbl) 4acoB 00yJaronuxcs
MHO0k€eCTBO 24 MHO0K€eCTBO, Olepauu Hcnonws3oBaTh TEOPETUKO-
JNEUCTBUTEIBHBIX YUCET. HaJI MHOYKECTBAMH M UX CBOMCTBA. MHOKECTBEHHBIH armnapar
MHOrouseHs!. Juarpammel Diniepa — Benna. IUI OIMCAHUSA XOa PEIICHUS

PantmonanbHbie ypaBHEHUS
Y HEpaBEHCTBA.

CucTeMpl TMHEUMHBIX
YPaBHEHUM

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3a/a4.

Pannonanenabie uncina. OOBIKHOBECHHEIC
U JICCATUYHbIE APOOH, TPOLICHTHI,
OCCKOHEUHBIC TIEPUOIMICCKHE APOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUISL pEeIIeHUs] TPUKIIAIHBIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanroHanbHbIe U MppallMOHATILHBIC
yucia. ApupMeTruuecKkue oneparuu

C JCMCTBUTEIILHBIMHU YK CJIAMH.
MonyJib IEMCTBUTEIILHOTO YHCIA U €TO
cBoiicTBa. [Ipubnmxénnbie
BBIYUCJICHUS, IPABUIJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHU.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEAIBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAas
nepuoanIecKas Ipoob, MPOIICHTHI;
HUPPALMOHAIBLHOE U JEUCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIBLHOTO
YHCa; UCHOJIL30BaTh ITH TIOHSITHS
MIPY POBEAECHUN PACCYKAECHUM

U JI0Ka3aTeIbCTB, IPUMEHSTh PO
Y TIPOLIEHTHI ISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OoTpacier 3HaHUU U peaJIbHOM KU3HU.
Hcnonb3oBath mpuOIMKEHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJbTara
BBIUMCJICHUH.
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OCHOBHBIE METO/IBI PEMIECHUS LIEIBIX

1 TpoOHO-pAIMOHATFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIEpEMEHHON. JleneHre MHOro4jieHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTO4IEHBI C LIEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemienne cucrteM JTMHEMHBIX
ypaBHeHu. MaTpuna cucremsl
JIMHEWHBIX ypaBHEHUW. OnpenennTesns
MaTpuULbl 2X2, €ro TEOMETPUUECKUI
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TO
3HAYECHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUISl PEIIEHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUI. Penenne npukiaaHbix
3a71a4 C TOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHUN

[IprMeHATh pa3nuYHbIE METOBI
pelIeHUs pallMOHAIBHBIX U APOOHO-
palMOHAJIbHBIX YPAaBHEHUI; a TAKKE
METO]I HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOYJICH
OT OJTHOM NEPEMEHHOM, €T0 KOPHH;
MPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera miis pemenns
3a7ad4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONPEAECTUTENIb MATPHUIIBI.
Hcnonp30BaTh cBOMCTBA
omnpenenuresist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSTH
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHECHUM.
MopaenupoBaTh peaibHbIE CUTyalluU
C MMOMOUIBIO CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C MTIOMOILBIO
MAaTPHL U OIPEIACIIUTEIIEH,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yJabTar
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@yHKIUU U TpadUKH.
CrenenHast (QyHKIMS
C LIEJIBIM [T0Ka3aTeIeM

12

DyHKITUSA, CIOCOOBI 3a/1aHus (YYHKITHH.
B3anmuo oOpaTHbIe GyHKIIUH.
Komnosumms ¢pynkmmii. ['padux
byHKUIMUU. DIIeMEHTapHBIE
npeoOpa3oBanus rpaduKoOB PYHKITHIA.
OO6nacthb ornpeieNieHuss U MHOKECTBO
3HaueHui pyukiuu. Hynu ¢pyHkiumu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTRBA.
YETHble M HEUETHBIE (PYHKITUU.
[Tepuoauueckue GyHKIINU.
[TpoMeKyTKr MOHOTOHHOCTH
byHKIIMU. MakCUMyMbl 1 MUHUMYMBbI
¢bynkuuu. Haubomnpliee u HauMeHbIIIee
3HaYeHUe (PYHKIIUU HA TTPOMEKYTKE.
Jluneiinas, KkBaJpaTuuHas U APOOHO-
auHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PYHKIU.

Crenensp ¢ 1enbIM MOKa3aTelIeM.
bunom HeroTona.

CrenenHast QyHKITUS C HATYPaJTbHBIM
U LIeJIbIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3aaHust PYHKINUN; B3aHMHO
oOpaTHbIe (PYHKIIUU, KOMIIO3HUIIUS
bynkui, rpaduk PyHKIMKA, 001aCTh
OTIpe/IeNICHUS] © MHOKECTBO 3HAUCHU I
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
JVHEHas1, KBaipaTu4Hasi, 1poOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITONHATE 271eMeHTapHbIe
npeoOpa3zoBanus rpa@uKoB QyHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBaTh YETHOCTH
WM HEYETHOCTD (DYHKITAH,
NEPUOUIHOCTD (PYHKITUHN, HAXOAUTD
IPOMEXKYTKA MOHOTOHHOCTH
(GYHKIIUHA, MAKCUMYMBI 1 MUHUMYMBI
dbyHKIIMY, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIIMU HA TIPOMEKYTKE.
dopMynHpOBaTh U UIUTFOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTETNIEHHON (YHKITH.

Bripaxkats popmynamMu 3aBUCIMOCTH
MEXTy BETUIHMHAMHU.

3HaTh ONpeIeICHNE U CBOMCTRA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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MOAXOSIIYI0 (hOpMY 3amUCH
JCHCTBUTEIb-HBIX YHCEN JUIS PEIICHUS
MIPAKTUICCKUX 33124 U MPECTABICHUS
TaHHBIX

Apudmernyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb ®opMyIMpOBaTH, 3ANUCHIBATH
N-Ol CTETNICHH. HATYypaJbHOM CTETIEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOH hopme
WppanumonanbHbie [IpeoOpazoBaHUs YUCTOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUM, COJIEPKAILUX CTENIEHU N-oii cTernenu A npeoopa3zoBaHus
Y KOpHH. BBIPAKEHUMU.
HppannoHanbHble ypaBHEHHUS. HaxomuTs petienns uppaiiioHaIbHBIX
OCHOBHBIE METOJIbI PEIICHUS YPaBHEHHI C TOMOILBIO
UppALMOHANBHBIX YPAaBHEHUI. PaBHOCUJIBHBIX IEPEXOJ0B HIIU
PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUU OCYLIECTBJISIS TPOBEPKY KOPHEM.
UppAIlMOHATBHBIX YPaBHCHUH. Crtpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpaguK KOpHs N-oi N-oii cTernenn Kak 00paTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU U1 (PYHKIUU CTETIEHU C HaTypaJIbHbIM
CTEIEHH C HATypAJIbHBIM [TOKAa3aTelIeM NOKa3aTeaeM
[TokazarenbHas GyHKITUSI. 10 Crenens ¢ palMOHAIBHBIM DopMyIMPOBATH ONPEICIICHUE

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIMSA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMU U1 pelIeHUs] ypaBHEHUM.
IToka3zaTenbHble ypaBHEHHS. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
ypaBHEHUN

CTENEHU C PallMOHAIbHBIM
IIOKa3aTENEM.

BoinonssaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIepKAIINX
CTENEHU C pallMOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonb30Bath HUPPOBBIE PECYPCHI

25



JUTSI IOCTPOEHUA rpaduka
MoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBONCTB.

HaxonuTe penienns noka3aTeiabHbIX
YpPaBHECHUM

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm uucna. CoiicTBa JlaBath onpeneneHue torapudma
Jlorapudmuueckue norapudma. Jlecarnyasie 1 4yHucIa; JeCATUYHOrO U HaTypaabHOrO
ypaBHEHUS HATypaJIbHBIC IOTAPHU(PMBI. norapugdma.
[IpeoOpa3oBaHue BoIpaKeHUH, Hcnonb3oBathk cBOMCTBA JTOrapu(MoB
coJiepKalluX Jorapu(pMsl. U1 IpeoOpa3oBaHUs
Jlorapudmuueckas GyHKIMS, aorapu(pMUUECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudeckoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMM KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapupmuyecknue ypaBHEHUS. CBOMCTBA JIorapuPmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUTSL peLIeHus 3a/1ay.
aorapu(pMUUECKUX YpaBHEHHI. Haxonuts penieHus
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUN Jorapu(pMUYECKUX YPABHEHU I
norapu(pMUUECKUX YpaBHEHH C IIOMOUIbIO PABHOCWIBHBIX IIEPEX0I0B
WJIN OCYUIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KOoTaHreHc | JlaBaTh ompeneneHus cuHyca,

BBIPAKEHUSI U YPABHEHUS

YUCJIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTD,

KOCHHYCa, TAHT€HCA U KOTaHI'€HCa
YHUCJIOBOI'O apryMEHTA; a TaKKe
apKCHHYCa, ApKKOCHHYyCa U
apKTaHI€HCa YUCIa.
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OTIPEICIICHUE TPUTOHOMETPUUIECKIX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Petienne TpuroHoMeTpuYeCKUxX
YpaBHEHUM

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYJIBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKECHUN.
[TpumeHsTH HOPMYIIBI TPUTOHOMETPHUU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3aJJaHUS TIOCIIEI0BATEIIbHOCTEM.
MeTon MaTEMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocnenoBarenbHocTu. Mctopus
aHanan3a OECKOHEYHO MaJIbIX.
Apudmernueckas 1 reOMETpUYECKast
MPOTPECCHUH.

beckoneuno yoObiBaroias
reoMeTpruYecKas Mporpeccusl.
CyMmMa OecKOHEUHO yObIBaroLIEH
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyiia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUIS1 PEIICHUST PeaIbHbIX 33724
NIPUKJIATHOTO XapakTepa

OneprpoBaTh NOHITUSIMU:
MOCJIEIOBATEIHLHOCTD, CITIOCOOBI
3a1aHus MOCIIE0BATEILHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEI0BATEILHOCTH; UCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTh U OTPAaHUYEHHOCTb.
[TomyyaTe npencraBieHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJIbIX.

JlaBaThb onpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
POTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY YJICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON MMPOTPECCHUM.
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Hcnonw3oBatk nporpeccun

JUTSL peIeHus 3a]1a4 IPUKIaHOIO
XapaKkTep.

[IpumMeHsATs GopMyITy CIOKHBIX
IPOLIEHTOB JJIsl pEeIIEHUs 3a1a4
U3 peaJbHOM MPAKTUKH

HenpepriBHble GyHKINY.
[IpousBonHas

20

HenpepriBHble PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (QyHKIINI HETTPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISl PELLIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.
[IepBas u BTOpast MpOU3BOAHBIE
dbynkuuu. Onpeaenexnue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
IIponsBoaHbIE dIIEMEHTaAPHBIX
¢ynkuuid. [TpousBoaHast CyMMBl,
IPOU3BEACHUS, YACTHOTO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBaTh MOHATUAMU: PYHKIUS
HEIpepbIBHAA HAa OTPE3KE, TOUKa
pa3pbiBa (pyHKLINHU, aCUMIITOTa
rpaduka QyHKIHH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKUMNA 17151 peleHus 3a1ay.
OnepupoBarh MOHATUAMMU: TIEPBAS U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMAaTh GU3HUECKUI U
r€OMETPUYECKHUI CMBICII IPOU3BOJHOM;
3aMUChIBaTh YpaBHEHUE KACATEIbHOM.
BBIUucisaTh IPOU3BOIHBIE CYMMBI,
POU3BEICHUS, HACTHOTO U CIOKHOMN
(GyHKIIH.

N3yuaTe NpOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIHIA.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI MPOU3BOHOM

JUTSL peLIEHUs 3a/1a4
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[ToBTOpEeHue, 06001IIEHNE, 5 OcCHOBHBIE MTOHATHS Kypca anreopsl [IpuMeHATH OCHOBHBIE IOHATHUS Kypca
CUCTEMaTHU3aLMs 3HAHUN Y Ha4aJl MaTEMaTUYECKOI0 aHaIn3a anreOpsl U Ha4aJl MAaTEMaTUYECKOTrO
10 knacca, o0061IEeHUE U aHauM3a JJid peuieHus 3a1a4
CHUCTEeMaTU3alMsA 3HAaHUU U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KUIIACC

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAaHUIO (PyHKLINH

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaYeHUs HENPEPBIBHOU
(YyHKLIHU Ha OTPE3KE.

IIpuMeHeHne MpOU3BOAHON

JUTSl HAXOKJIEHUSI HAaWITYYIIIEero
pelIeHus B MPUKIIAIHbIX 3a/a4ax,

IUTSI ONIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOIO
dbopmyIion unu rpauKoMm.
Kommno3unus GpyHKUuu.
['eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOMU
MJI0CKOCTH

Haspanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIbI AESATENBHOCTH
pazjeina (TemMbl) 4acoB (TembI) 00yYaroIIMXCs
UccnenoBanue QyHKIui 22 [IpumeHeHne npon3BOHOM Ctpouts rpadvk KOMIO3UIUU

(YHKIMI ¢ TOMOULIBIO JIEMEHTAPHOT O
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUU.
CtpouTth reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUIS UCCIIE0BaHMs (PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HAaUOOJIbLIEE U HAUMEHbLIEE
3HaueHUs! PYHKIMHU HEMIPEPhIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCJIEIOBAHMSI.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSl HAXOKJICHU Sl HAWITYYIIIEero
pelIeHus B IPUKJIAIHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3aa4ax,
JUTSI OTIPECIIEHUSI CKOPOCTH

U YCKOpEHUS Ipoliecca, 3aIaHHOrO
dbopmyoii unu rpaduKom.

[Tonyuyats npeacraBieHue
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O IIPUMCHCHHU U HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

[lepBooOpasHas u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has U OnpeaeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpan. Haxoautes nepBooOpasHbie
HaXO0JIeHUs IEPBOOOPA3HBIX. AJIeMEHTapHBIX (DYHKIIMI U BHIYUCIISTH
Hurerpan. ['eomeTpudeckuii CMbICIT uHTerpan no gpopmyne Hetotona—
MHTETpana. Beraucnenue JleitOHuna.

OIIPEAEIEHHOI0 UHTETPpAJIA 110 Haxonuts nmiomaay miockux Guryp
dbopmyne Hetorona— JleiiOHuIa. 1 00BEMBI TEII C ITOMOIIIBIO
[Ipumenenue uHTErpana ONpeaeIEHHOr0 HHTETpaIa.

JU1S1 HAXOXKAEHUS TUIOIIAICH 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKuX (puryp u 06bEMOB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEIl. muddepeHnnanbHbIX YpaBHEHUH.
[Tpumeps! pemennii [TosmyyaTh npencTaBieHUE O 3HAYCHUHN
muddepeHInanbHbIX YpaBHEHUH. BBEJICHUS MOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MAaTEMAaTHKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

I'paduku 14 Tpuronomerpruueckue GyHKIIMHU, UX Hcnonb3oBath 1iudpoBbie pecypchl

TPUTOHOMETPUUECKUX CBOWCTBA U TPaUKH. TSl TIOCTPOCHHUS TPaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C ITOMOLIBIO U3y4YEHUs] UX CBOMCTB.

HEpPABEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pewate TpuroHomeTpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

yYpaBHEHUS U OCYIIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKpPY>KHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPCHI
JUISL IOCTPOEHUSI U UCCIIEI0OBAHUS
rpagukoB QyHKIMIA

WppanmonansHsle,
IIOKa3aTeJIbHbIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
VPPALUMOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
VPPaLUOHAIBHBIX, [I0OKA3aTEJIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapumudeckoit GyHKui

K PELICHUIO TOKA3aTEIbHbIX U
JAorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIIBHOCTD
NIEPEXOOB.

Pemate uppannonanbHbie U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
epPEeXO0B.

Hcnonb3oBath rpaduuecKkre METO b
U CBOICTBA BXOJSIIMX B ypAaBHEHHE
WJIH HEPABEHCTBO (DYHKIIHIA

JUTSl pELIeHUs 3a1a4u
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Kowmruiekcubie yucia

10

Komnekcusie uncna. Anredpanyeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILUIEKCHOT'O YU CJIa.
Apudmernueckue onepanuu

C KOMILIEKCHBIMH YUCJIaMHU.
N300pakeHre KOMILIEKCHBIX YUCE

Ha KOOPJIMHATHOU MJIIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTETIeHH U3 KOMIUJICKCHOTO YHUCIIA.
[IpuMeHeHrne KOMIUIEKCHBIX YHCe

JUIsL perieHust GU3NYECKuX U
Te€OMETPUUECKUX 33124

OrnepupoBatTh MOHSITUSIMU:
KOMILJIEKCHOE YHCIIO U MHOXKECTBO
KOMIIJIEKCHBIX YHCEN.
[IpeacTaBisTh KOMILUIEKCHBIE YHCIIA
B anreOpanveckou u
TPUTOHOMETPHUUECKOU (popme.
Brinonuasats apudmerndeckue
omnepaluu ¢ HUMH.

N300pakaTh KOMILIEKCHBIC YHCIIA
Ha KOOPJAMHATHOM IIOCKOCTH.
[Ipumensars popmyny Myaspa u
NOJIy4aTh MPEACTABICHUE O KOPHAX
N-01 CTENEHN U3 KOMILJIEKCHOIO YHCIIA.
3HAKOMUTBCSA C PUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUTSL pEIIEHUS] TEOMETPUYECKUX U
bu3nIecKuX 3a1a9

HarypanbHbie u nensie uncna

10

HarypanbpHbie u nensie yncia.
[IprmMeHeHne NPU3HAKOB IEIMMOCTH
nensix gyucen, HOJl u HOK, octaTtkos
110 MOJYJII0, aliropuTMa EBKua

JUJISL pelIeHMs 3aa4 B IEJIbIX YHhciIax

OneprpoBaTh NOHATUSMU:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HATypPaJbHbIX U LIEJIBIX
qucel.

Hcnons30BaTh NpU3HAKK JETHMMOCTH
LIEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCeT;
anroput™m EBKinaa asis pereHus
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3aJ1ad4.
3anuchIiBaTh HATYpabHbBIC YHCIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

Cucrembl palluOHAJIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YpPaBHEHUH. OnepupoBarh MOHATUAMH: CHCTEMA U
VPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIMHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHS. HEPABEHCTB; PEUICHUE CUCTEMBI WU
1 JIorapu(PMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
YpaBHEHUI COBOKYIHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIIE/ICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEJIbHbIX U Haxonuts penieHust cucteM u
aorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO NOKa3aTeNbHbBIX U JIOTapUPMUUECKUX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX O0NacTel HAyKu U [IprMeHATh cuCcTEMBI ypaBHEHHM
peanbHOM KU3HU, HHTEPIIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3yJIbTaTOB U3 Pa3IMYHBIX Oo0acTel 3HaHUH U
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIYYCHHbIE PEIICHHUS.
Hcnonb3oBath iudpoBeIe
pecypcsl
3agauu ¢ mapameTpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pemeHus

MOKa3aTelIbHbIE, TIOTapu(MUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHANbHBIX, UPPAIMOHAIIBHBIX,
NOKa3aTeNbHBIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C IMapaMeTpaMHu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTYyallli C IOMOIIBIO YPABHEHUH,
CUCTEM YPAaBHEHMI U HEPABECHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MO/IyJIU Y TTAPAMETPBHI.

[IpumensTy rpapuyeckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TAKKE
uccienoBanne QyHKIMN METogaMu
MAaTeMaTH4YECKOr0 aHAJIN3a.

Crtpouts 1 Hccien0BaTh
MAaTEMATHYECKUE MOJEIHN PEATbHBIX
CUTYallUH C MOMOILBIO YPaBHECHUH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 000061ICHKE,
cucTeMaTH3alus 3HAaHUN

16

OcCHOBHBIC IOHATHS U METOBI Kypca,
0000111eHNE U CUCTEMAaTH3aLUs 3HaHUI

MopnenupoBaTh peaabHbIE CUTyallun
Ha SI3bIKE aNIreOpbl, COCTABISATh
BBIPAKEHHUSI, ypaBHEHUS!, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCJIIOBHIO 33J1a4H,
UCCIIE0BATh TIOCTPOECHHBIE MOJEIN

C UCII0JIb30BaHUEM amrapaTa ajareopsl,
MHTEPIPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[IpumensaTs GyHKIMH

JUTSI MOJEITMPOBAHUS U UCCIIEOBAHUS
pEaJIbHBIX IIPOLIECCOB.

Pemats npukiaasele 3a1a4u,
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B TOM YHCJIE COITUATBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CPeACTBAMHU ANTeOPHI
¥ MaTeMaTUYECKOTO aHaIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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MHNOACHUTEJBHASA 3AIIMCKA

['eomerpust siBsieTCS OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMsI, TaK KaKk 00ECIeYnBaEeT BOZMOKHOCTh U3yUEHUs JUCIHUILTUH €CTECTBEHHO-
HAy4YHOM HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTAPHOTO 1HKJIa. [lockoabKy Toruueckoe
MBIIIJIEHUE, (QOopMUpYyeMOe MpHU U3YYEHUH OOYYalolMMUCS TMOHSTUHUHBIX OCHOB
TEOMETPUU, NPHU JOKA3aATEIbCTBE TEOPEM M IOCTPOCHHHM LEMOYKU JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH T€OMETPUUYECKUX 3a]1a4, yMEHHUE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOJIB3YIOTCA MIPU PEIIEHUH 33]1a4 €CTECTBEHHO-HAYYHOIO
IIMKJIA, B YaCTHOCTU (PH3NYIECKUX 3a7ad.

Ilens ocBoeHusi mporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha TPOPUIBHOM
YPOBHE — DPa3BUTHE HHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromuxcsi NpH H3y4YE€HUU
T€OMETPHUH, KaK COCTaBISIOIIECH TpeaMEeTHON o0nacTu «MareMaTtuka U MH(pOpMaTUKa»
yepe3 olecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0ojiee TTyOOKUX
TCOMETPUUYCCKHUX 3HAHUHN B JCHCTBUHN, CHEIUPUIHBIX TEOMETPUH, ¥ HEOOXOIUMBIX JIJIS
YCHEMIHOTO MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBSA3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTUKH.

[IpuoputeTHBIME 3aJadaMH  Kypca Te€OMETpuM Ha TpoQUILHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacHIMpeHue TMPEJCTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLTUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaKHEHIIIMX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJIIONIMX OMUCHIBATH M M3y4yaTh pa3HbIC SBICHUS
OKpPYXaIOILlEro MHUpa, 3HAHHWE TMOHATUWHOIO ammaparta no pasaeny «CrepeomeTpusd
yueOHOro Kypca reOMeTpHH;

dbopMHupoBaHE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O IMPOCTPAHCTBEHHBIX
durypax m HMX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeMm, GOpMyl H yMEHHE
WX TPUMCHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a/1a4;

(dbopMHpOBaHKE YMEHHUS PacliO3HABaTh HA YEPTEKAX, MOJICIIAX U B pEaIbHOM MUpPE
MHOTOTPAHHHUKH ¥ TeJa BPAIICHUS, KOHCTPYHUPOBATH TEOMETPUUICCKUE MOJIEIIH;

dbopMHpOBaHWE TIOHUMAaHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (OPMHpPOBAHHWE TIOHUMAHUS POJU  aKCUOMATHKH IPH
IIPOBEJICHUU PACCYKICHUN;

dopMHpoBaHWEe yMEHUS BIAAETh METOJAMHU JOKAa3aTelbCTB W  aJITOPUTMOB
pelieHus, YMEHUS WX TMPUMEHATH, NPOBOJUTH JTOKa3aTCIIbHBIC PACCYXICHUS B XOJE
pEIICHHs] CTEPEOMETPUYECKUX 3a/1a4 U 33/a4 C MPAKTUYECKUM COJICP KaHHEM,
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dbopMHpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTeIhCTB MPU OOOCHOBAHUH
MaTEMaTUYECKUX YTBEPXKICHUW M PO aKCHMOMATHUKH B TPOBEACHHUM JIEIYKTUBHBIX
pacCykJICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEJUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaroniuxcs,  IO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBIILJICHUSI, THTEPECA K U3yUYCHUIO TEOMETPUH;

dbopmupoBaHre GyHKIIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON FT€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSIBICHUS] T€OMETPUUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HCHHBIX CUTYaIUSIX M MPU U3YYCHUH JPYTUX YUICOHBIX MPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS PEATbHBIX CUTYaIIUMH,
UCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALMU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COJIEp)KATEIIbHBIMUA ~ JIMHUSIMA ~ y4eOHOro Kkypca «leomerpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBr>KEeHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MNOHATUSIMUY», PEIEBAHTHBIX T'€OMETPUU HAa NMpOo@HIbHOM ypoBHE oOyuenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXAaTelbHBIM JIMHUSM Y4E€OHOro Kypca, a
dbopMHpoOBaHUE JTIOTUYECKUX YMEHUN pachpelieisieTCss He TOJBKO MO COJEPKaTeNbHBIM
JUHUSM, HO U mo rojgam oOyuenus. CojaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 10 TofaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM  BOMpocaM  oOydaromiuecss  oOpamaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
W HaBbIKAMH TMIOCJIEIOBATEILHO U TMOCTYMATEeNbHO, C COOJIFOJICHHEM TMPUHIIMIIA
MIPEEMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX
MpEACTAaBICHUM O0O0yJYaroIuxcs, pacmupsias W yoiyonsis e€, oOpa3ys HpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHIO T€OMETPUH Ha TPOPHUIBHOM YPOBHE TTO3BOJISIET:

co3aaTh ycnoBus s AuddepeHuanuu 00y4eHus, TOCTPOSHUS WHIUBUTYAJIbHBIX
o0pa3oBaTeNbHBIX MpOTrpaMM, OOECHEeUUTh YIIyOJIEHHOE HW3YyYEHUE TIeOMETPUUKAK
COCTaBJISAIOIIEH yueOHOro mpeameTa «MaTeMaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oynymiedt mpodeccuu, oOecreynBas MPEEMCTBEHHOCTh MEXKIY OOUIMMHU
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha uzyuenue yuebnoro kypca «I'eomerpus» Ha npopuibHOM ypOBHE OTBOJIUTCS
204 gaca: B 10 kmacce — 102 wvaca (3 waca B Hemenwoo), B 11 kmacce — 102 yaca (3
gaca B HEJIEIIO).
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COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeomeTpuu. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3auMHOE pacnosjokeHne INpsIMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajulebHble M CKpeIMBaromuecs npsaMble. [Ipu3Haku CKpEemMBAOMMXCS MPSIMBIX.
[TapannenbHOCTh NPSAMBIX MW IUIOCKOCTEW B IPOCTPAHCTBE: MAPAJIIEIbHBIE IPSIMBIEB
IIPOCTPAHCTBE, NAPAJLIENBHOCTD TPEX MPAMBIX, MMAPAUIEIBHOCTh NPSIMOU U IJIOCKOCTH.
[lapamnensHoe W LEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapajUieIbHOrO0 MNpOoeKTUpoBaHus. M300paxkeHue Guryp B mnapauiebHOM
IPOCKIMU. YTIJIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIoOJ MEXAY HIPSIMBIMU
B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaJUIeIbHBIE IIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUIYpPhI HA IJIOCKOCTH:
TeTpa’p, NapajuIeNICUIIe]], TOCTPOECHUE CEUECHH.

[lepneHAUMKYISIPHOCT MPAMOM W IJIOCKOCTH: NEPHEHAUKYJSPHBIE MPSAMbBIEB
IIPOCTPAHCTBE, IPSMBbIE MapauIeNIbHBIE U NEPHEHAMKYJISAPHBIE K IIJIOCKOCTH, NPU3HAK
NEPIECHINKYJIIPHOCTA MPSIMON M IUIOCKOCTH, TEOpPEMa O IPSMOM IMEPIECHIUKYIISIPHON
wiockocTd. OpToroHanmpHOE MNpoekThpoBaHue. [leprneHauKynsp W HaKJIOHHBIE!
pPAcCTOSIHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSAHUE OT IPSAMOM 10 IIJIOCKOCTH, IIPOEKIU
burypsl Ha MJI0CKOCTb. [leprieHIMKYISIPHOCTD MIJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa o TpEX NeprneHANKYIIsIpax.

Yrabl B POCTPAHCTBE: YroJl MEXKIY NPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JIMHEWHBIA yroJ IBYTPaHHOTO yria. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKMX MW JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yroiaeHas npusma,
npsiMass M HaKJIOHHasg TMpU3Mbl, OOKOBasg W TMOJHAsA TOBEPXHOCTh MPHU3MBIL.
[Tapamnenenurnen, npsMOYTOJIBHBIN NapajuiesIenUIe U ero ceoctea. Kparyaimue mytu
Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUIbHAsg U yCEYEHHAs MUPAMUJIBI.
CpoiictBa pébep W OOKOBBIX TpaHeW mMpaBWIbHOW TUpamuabl. [IpaBuibHBIE
MHOTOTPAHHHUKHW: TIpaBWJIbHAs MNpHU3Ma M TMpaBWIbHAsA NUpPaMUla, NpaBUIIbHAL
TpeyrojbHasl MUpamMuaa U MpaBUIbHBIN TeTpasp, KyO. [IpencraBineHue o npaBuIbHbBIX
MHOTI'OTPAaHHHUKAX: OKTadIP, JOAEKA AP U UKOCAIP.

Boruncnenue 31eMEHTOB MHOTOTpAaHHUKOB: péOpa, auaroHanu, yriel. Ilnomane
OOKOBOM IMOBEPXHOCTU M MOJHON NOBEPXHOCTH NPSIMOM MPU3MBI, IIOIIA/lb OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU Mpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH H
MTOBEPXHOCTH MPABUJIBHOW MUPAMU/IBI, TEOPEMA O TIONIAI YCEUEHHOW MUPAMU/IBL.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl ~ CUMMETPUU  NIPaBUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHMKE: CHUMMETpUSA
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpUS MPABHUIBHOU
MMHUPAMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JINHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPABICHHBIC
BEKTOpHl. PaBeHCTBO BEKTOPOB. [IeMCTBUS C BEKTOpaMHU: CJIOKEHHUE U BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBOWMCTBA
CJI0KE€HUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4YnCIIO. [[OHsITHE KOMIUIaHApHBIE
BEKTOpHI. [IpuM3HaK KOMIUIAaHApHOCTH TPEX BEKTOPOB. [lpaBwWiio mapasenenuiena.
Teopema 0 pa3nokKEHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKTopam. [IpsmMoyronbHas
cUCTeMa KoopJauHaT B npoctpadHcTBe. KoopaumHatel BekTopa. CBsI3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOM3BEICHUE BEKTOPOB.

11 KUIIACC

Tena Bpalmenus

[ToHsTHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cheprueckas
MMOBEPXHOCTh, OOpa3ylomue TMoBepXHOCTeH. Tena BpalleHWs: MWIMHAP, KOHYC,
yCeu€HHBIA KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cdepbl U TUIOCKOCTH,
KacaTeJbHas TIOCKOCTh K chepe. M3obpakeHne Ten BpaiieHus Ha miockoctu. Pa3BépTka
UIMHApPA U KoHyca. CumMeTpust cepsl u mapa.

O6bEM. OcHOBHEBIE CcBOliCTBa 00bEMOB Tenl. Teopema 00 00BEME MPAMOYTOIBHOTO
napajenenunena u ciuenctsus u3 He€. OO0bEM NpsIMOW W HAKJIOHHOW MPHU3MBI,
MUIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U MapoBOTro CErMeHTa.

KomOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B UITUHD,
oInvcaHHas okoJo munuHapa. [lepeceuenne cdepsol u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [ToHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tnomaakr MOBEPXHOCTU UIUHIPA, KOHYCA, ITOMaAb chepsl U e€ yacteid. [Togodue
B npoctpanctBe. OTHOIIEHNE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOJOOHBIX (QUTYD.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad  Ha  IJIOCKOCTH
C HCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.

[TocTpoenue cedeHW MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEUYCHHS IHJIMHIPA
(mapayienTbHO U TIEPIEHIUKYJIIPHO OCH), CEUeHUs KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOJISINEe Yepe3 BEpIINHY), CEUCHUS Iapa, METOIbI MOCTPOCHHS CEYCHHM: METO
CJIENIOB, METOJT BHYTPEHHETO MPOSKTUPOBAHUS, METOJT IEPEHOCA CEKYITIEH MIIOCKOCTH.
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BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropbsl B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHOE yMHOXKEHHE
BEKTOpOB. CBOICTBA BEKTOPHOIO YMHOXE€HUA. [IpsAMoyroipHas cucTeMa KOOpPJIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Pa3noxkenue Bekropa no 6aszucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a]1a4.

JIBH:KEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTtBa. OtoOpaxkenus. J[BuxeHnus u paBeHcTBO duryp. Oo6mme
CBOMCTBA JBW)KCHUH. BuIbl JBWKEHUN: MNapajuleIbHbIA IIEPEHOC, LEHTpaIbHas
CUMMETpPHSI, 3€pKaJIbHAasi CUMMETPHS, IOBOPOT BOKpYyr mpsMmoi. I[IpeoOpazoBaHus
nono6us. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 ki1acca oOydaromuiicss HAy4uTCs:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MMPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIacCU(PUIIUPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CcBOOO/IHO ONEPHUPOBATh MOHATHAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MTPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMH, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KilacCU(PHUKAINY;

CcBOOOJHO OIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
MJI0CKOCTBIO;

BBINOJIHATD MapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE QUTYD
Ha TUIOCKOCTD, BBITIOJHITH H300pakeHus (GUTYp Ha TUIOCKOCTH,

CTPOUTh CEYEHHS MHOTOTPAHHUKOB PA3IUYHBIMH METOJaMH, BBITIOTHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY,
cOOKYy, CHUBY;

BBIUMCIIATH IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, NHpaMUia),
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOopMYyII;

CBOOOHO ONEpPUPOBaTh MOHATUSAMU: CUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHH, IEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOZIHO  ONEpUpOBaTh MOHATHUAMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH JEHCTBUS HaJl BEKTOPaAMU;

pemaTh 3aa4u Ha JOKA3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN M HaXOXICHUE
T€OMETPUYECKUX  BEIWYHMH, TPUMEHSS W3BECTHbIE METOJbl TMpPH  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;
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IIPUMEHATh  NPOCTEMINME  MPOIPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a/1a4;

U3BIIEKAaTh,  MPeoOpa3OBHIBAThH 17§ WHTEPIIPETUPOBATH UH(}OpMaALUI00
IMPOCTPAHCTBEHHBIX T'E€OMETPHUUECKHX (Urypax, MpeACTaBICHHYIO Ha YepTeXax U
pUCYHKaX;

IIPUMEHSTH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTyallMd, IIPUMEHITh W3YyYEHHBIE ITOHATHS B IPOLIECCE IMOUCKA PELICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTYaIlMH Ha
A3bIKE T€OMETPUM, HCCIEIOBATh IIOCTPOEHHBIE MOJEIM C  HCHOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, almapara aareOpbl, perarbh MpakTHUYEeCKUE 3a/1auH,
CBS3aHHBIC C HAX0KICHUEM F€OMETPUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUU KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOT M.

K koniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJIHO ONEPUPOBATH MOHITHIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYECHHUS;

OIIEpUPOBATH NOHIATHUSIMH, CBI3aHHBIMU C T€JIAMHU BPALLICHUS: IUJIMHAPOM, KOHYCOM,
chepoit u mapow;

pacno3HaBaTh Tena BpalleHus (IWIHHIP, KOHYC, cdepa U 1map) U OObACHITH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOkKEHUE CPEPhI U MIIOCKOCTH;

BBIUMCIISATh BETUYHUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TeJl BpallleHUs, 00bEMBI U
IJIOIIAAN MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BPAILUEHHUS, T'€OMETPUUYECKUX TEJC
MpUMEHEHUEM (POpMYT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA ¢ KOMOMHAILIUSIMU TE€J BPALLIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy MU OMUCAHHBIN OKOJIO Chepshl,
cdepa, BIUCaHHAsE B MHOIOTPAHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOWAAsIMH MOBEpPXHOCTEH M 00BEMamMu
IMOJ0O0OHBIX TEN;

M300pakaTh U3ydaemble (PUTYpPbI, BBIIOJHITH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS Tell

BpAILICHHUS;

U3BJIEKATh,  HMHTEPHPETUPOBATH 151 npeoOpa3oBbIBAThH uH(popmauoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pemaTh T€OMETPUYECKHE 3aJauyd Ha BBIUHUCIECHUE YIJIOB MEXIY HNPSIMBIMH U
IUIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUML OT TOYKH [JO IUIOCKOCTH, B LEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELLICHHH;
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CBOOOJIHO OTNEPUPOBATH MOHATHUSIMHY, CBSI3aHHBIMU C JBUKEHUEM B MIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh U300paKEHUSI MHOTOTPAHHUKOM U TE€JI BPAILICHUS TIPU MapaieIbHOM
nepeHoce, NEHTPATbHON CUMMETPUH, 3epKAIbHOW CUMMETPHUH, MIPU MOBOPOTE BOKPYT
npsiMOH, TipeoOpa3zoBaHus IO00NS;

CTPOUTh CEYCHUSI MHOTOTPAHHMKOB U TEJ BpAICHUS: CEUCHHS IWIMHApA
(mapayuienbHO ¥ NEPIEHIUKYIIIPHO OCH), CEYEHUS KOHYca (MapayieIbHOE OCHOBAHUIO U
IIPOXOJISIIEE YEPE3 BEPILNHY), CEUCHHUSI 111apa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUYECKUE YTBEPIKICHNUS,

IPUMEHSTh T€OMETpUYeCKue (akThl Ui PEUICHUs CTEPEOMETPUYECKUX 3ajad,
MPEANOIAraloINX HECKOJIBKO IIArOB PEIICHUS, €CJIA YCJIOBUS INPUMEHEHHS 3aJ]aHbIB
SBHOM U HEABHOU (opme;

pelmarh 3aa4yd Ha JOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOLIEHUW U HAXOXKICHUE
FeOMETPUYECKUX BEJIMUUH;

MIPUMEHSTH IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

NPUMEHSTh TOJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATh, aHAIM3HPOBATH U
OLICHUBATh PEAJIbHBIE CUTYallMU, IPUMEHATh U3YUEHHBIE MTOHSATHS, TEOPEMBI, CBOMCTBA
B IIpollecC€ IIOMCKA pEeUIeHUus MaTeMaTH4YecKh C(HOpMYyIMPOBAaHHOW MpPOOIEMBI,
MOJEIUPOBATh PEaJbHbIE CUTYAIlMU HA SI3bIKE T€OMETPHUU, MCCIIEIOBATh MMOCTPOCHHBIE
MOJIENIA C MCTOJIB30BAHUEM T€OMETPUUYECKUX TOHITHH M TeopeM, ammapara ainreOpsl,
pelaTh NpakTUUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKIEHUEM IreOMETPUUECKUX BEJIMYNH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS T'€OMETPUM KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hassanue KomnnuectBo OCHOBHBIE BUBI JIEITEILHOCTA
OcHOBHOE coAepKaHue
pazjena (TeMbl) Kypca 4acoB yqammxcs
BreneHue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTe MI0CKOCTh Kak (GUrypy,

¢burypsi.
[ToHsATHSA CTEpEOMETPUHN: TOYKA,

npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
OcHoOBHBIE MpaBUiia U300paKEHUS

Ha PUCYHKE TUIOCKOCTH, NapaJIIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsiTHS: IEpeceKaroUeCs IIOCKOCTH,
nepeceKarouecs npsimasi ¥ II0CKOCTb;
MOJIyIIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
MPOCTEUIITNUX MMPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBHIC
CIICJICTBHSI M3 HUX.

CriocoObl 3a1aHus IPSIMBIX U
TJIOCKOCTEH B POCTPAHCTRE.
O0603HaYeHUS PSMBIX U TUIOCKOCTEH.
Ceuenus. 3o00paxeHue ceueHUi

B KOTOPOM BBIMOJIHACTCS TJIaHUMETPHS.
JlemaTe mpoCTEUIINE JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHM INIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATH3AIINCH KOTOPBIX
ABJISIFOTCSI aKCMOMBI TEOMETPHH.
N3yuarh, NpUMEHSATh MPUHITUITBI
MOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUYCHUM METOJ CJIS/IOB, METO]]
BHYTPEHHETO MPOEKTUPOBAHMS, METOJ]
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pemate crepeomeTpuyeckue 3aaauu:
HA OMPEJCIICHUE BUIA CEUCHUS U
HaXO0XXJCHUE eTo IIJIOMIa/IH.
AKTyanu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHHU.

Hcnonb30BaTh NpU pEICHUH 33/1a4
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nupamMubl, Kyoa v MpU3Mbl, KOTOPBIE
MIPOXOJAT yepe3 ux peopa.
N306paskenre nepecevyeHus
MOJIYYEHHBIX IIOCKOCTEH.
PackpaiivBanue mocTpOEHHbBIX CEUEHHI
pa3HBIMU I[BETaMHU.

Merton cnefoB 1l HOCTPOESHUS
ceueHuid. CBOMCTBa epeceYeHU
IPSMBIX U IUI0CKOocTen. [locTpoeHue
CEUYEeHUI B mUpaMuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alKCh 111aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoNnoOpUHOHATBHBIX
otpeskax. [logoOue TpeyroabLHUKOB.
Teopema Menemnas. Pacuérsl

B CEUCHHIX HA BEIHOCHBIX YEPTEXKAX.
Ucropust pa3BUTHS MITAaHUMETPUU

U CTEPEOMETPUU

cJeIyIoUue MIaHUMETpuYecKre GaKkThl
Y METOJBI:

Teopembr Pasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHHS OTpE3Ka

Ha N paBHbBIX yacteul. Teopema
Menenasi.

PaBHOOEApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOIBHUK.
CBONCTBO CpeAHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yria Tpeyrojbauka. CBOMCTBO MEAUaH
TPEYTOJIbHUKA.

[Tpu3Haku no1o0us TpeyroabHUKOB.
[Tomyuats npencraBiaeHus 0o
OCHOBHBIX JTaIlax pPa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacTu PyHIaMeHTa
Pa3BUTHS TEXHOJIOTUHI

B3auMHoe pacrionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsiMbIx

B pocTpancTBe. CKpenBaromuecs
npsaMsble. [Ipu3Haky ckpemmBarommxcs
IPSAMBIX.

[TapannenbHble npsiMble

Knaccudummposats B3anMHOE
PaCIoJIOKEHUE MPSIMBIX

B IIPOCTPAHCTBE, UILTFOCTPUPYS
PUCYHKAMHU W TIPUBOJIST TPUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpaHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSMOU MapaICIIbHON TaHHOU
MIPSAMOU, MPOXOISIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIC)KAIEH

Ha JAHHOU IPSIMOM.

JlemMMa 0 mepeceueHnH mapayIeabHbIX
IPSIMBIX INTOCKOCTHIO. [TaparnnenbHOCTh
TpEX NpsiMbIX. Teopema o TpEx
napajuieNIbHbIX IPSIMBbIX.

Teopema 0 CKpeIUBaOIIUXCS MPSMBIX.
[TapamienbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA NAPAIIEIIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B napamuiebHOM
IIPOCKLIHH.

[lenTpanpHas mpoOECKLMUSI.

VYrois ¢ COHanpaBIEHHBIMU CTOPOHAMM.
YTros1 MeXIy NPSIMBIMHU.

3ajaun Ha JOKA3aTEIbCTBO U
UCCIIEOBAHNE, CBS3AHHBIC

C pacIIOJIOKEHUEM TIPSIMBIX

B ITIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYyILIECTBOBAaHUM U €IMHCTBEHHOCTU
MapAJIICITBHON MIPSMOM, TPOXOSIIIEN
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalen Ha Ipyroy npsMou; JIEMMY

O IepECECYEHUH TUIOCKOCTHU JABYMS
napauieIbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MapaieIbHbIX NPSIMBIX.
JlokasbIBaTh MPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpEIIMBAIOMINXCA MPSMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
VIJIOB C COHANPABJICHHBIMUA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
napajielbHbIM U LEHTPATbHbIM
MPOEKTUPOBAHUEM U KAK BBIIOJIHSETCS
NPOEKTHPOBaHKE (PUTYDP HA MIIOCKOCTb.
Jloka3bIBaTh CBOICTBA MapajuieIbHOrO
IIPOEKTUPOBAHHUS.

N3o0paxkath B mapajuiebHON
IIPOEKLUU pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTpudeckre 3a1auu
Ha JI0Ka3aTeJIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBoAUTH TOKA3aTENbHBIE
paccyX/IeHus MPU pPEeLICHUH
Tre€OMETPUUYECKUX 3314, CBA3AHHBIX
CO B3aUMHBIM PaCMOJI0KECHHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHAIU3UPOBATH U
OLICHHUBATH YTBEPKICHUS C LETBIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
MonenrpoBaTh peabHbIE CUTYalUH,
CBSI3aHHBIE CO B3aUMHBIM
pacrosoKEeHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha S3BIKE TEOMETPHH.
HccnenoBaTh MOCTPOSHHBIE MOJIEH
C UCTIOJIb30BAaHNEM T€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmapara aareopsl,
U(PPOBBIX PECYPCOB.

[lomy4ats mpeacTaBiieHHUE

O IICHTPAILHOM MPOCKTUPOBAHUHT

1 00 ucropuu paboT MO TEOPHUH
MEPCTICKTHBBI

[TapajutennbHOCTH IPSAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH NMPSIMOU U
m1ockocTH. CBOKCTBA NapAJIIEIbBHOCTH

Knaccuduumpoats B3auMHoe
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IIPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIIUE IIPUMEPBI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BBIYHMCJICHHUEC U JOKAa3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO NPSIMYI0 Ha YEPTEXKE U
[apaJyIEIbHOTO APYTrOM MPSMOM.
Pacuér orHowmenu. [lapaitensHas
MPOEKIs, TPUMEHEHNE

JUTSI TIOCTPOCHUS CeYeHUM Ky0a

Y Mapajuiesienunea.

CaoiicTBa napasienenuneaa u npu3Msl.

[TapannensHbie mockocTu. [lprusHaku
NapajuIeIbBHOCTH JIBYX IIIOCKOCTEMN.
Teopema 0 mapaiebHOCTH U
€JIMHCTBEHHOCTH IIOCKOCTH,
IPOXOSALIEN YEPE3 TOUKY, HE
MIPUHAIEKAITYIO JAHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapalIeNbHBIX MNIOCKOCTEM:
0 MapaJuIEIbHOCTHU IPSIMBIX
NepecedyeHus Npyu NEPECEUCHUN JBYX
MAPAUIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXKY NTapalICIbHBIMU

U3 pearbHOU KU3HU.

@opMyIMpPOBATH ONPEAECIICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloka3bIBaTh IPU3HAK

0 MapaJUIENIbHOCTHU IPSIMON U
IJIOCKOCTH; CBOMCTBA MAPAJIIETbHOCTH
MPSAMOM U IUIOCKOCTH.

Perats crepeoMeTpudeckue 3a1aun
BBIYMCJIEHUS U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTBIO

IIPAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

Pewars npaktuyeckue 3a1adu

Ha ITIOCTPOCHUE CEUEHUN Ha YEepTEkKaAX
TETpadApa U napajuiesIenuIena.
Pewiars crepeoMeTpuuecKkue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTebHbIE PACCYKIACHUS

[IpY PELIEHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C IIApAJJIECIBHOCTBIO
IIJIOCKOCTEN.

CpaBHHBaTh ¥ aHAIM3UPOBATH
peaJIbHBIC CUTYallUH, CBSI3aHHBIE

C IApaAJJIEIBHOCTBIO PSIMOU U
IIJIOCKOCTY B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C AByMs 11apaJlJICIIbHBIMU TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYalluH,
CBA3AHHBIC C ITAPAJIJICIIbHOCTBIO
HpHMOfI H IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3bIKC IT'COMCTPUHN

[lepnieHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema ITudaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuienenunesna. Beranciienue 1mMH
OTPE3KOB B KyO€ U NPSIMOYTOJIbHOM
napasulieJIenunee.
[leprieHIMKYISAPHOCTH NPSIMOM U
110cKOCTH. [Ipr3Hak
NEPNEHINKYJIIPHOCTHU MIPSMOU 1
IJIOCKOCTHU. Teopema 0 CyIlecTBOBaHUU
Y €JUHCTBEHHOCTH IIPSIMOM,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K Iu1ockocTH. [lnockoctu n
NEPIEHINKYJIIPHBIE UM NIpAMast

B MHOTOTPAaHHMKAX.
IleprieHIMKYIISIp ¥ HAKIIOHHAS.
[TocTpoenue nepnenauKyJspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NEpNEHANKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (GaKThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIC TEME,
[IPOBOJUTH AHAJIOTUU.
@opMyIMpOBATH ONPEIEICHHUS
MIEPIICHINKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3pIBaTh: IeMMy

0 MEPNEHAUKYIIPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSAMOM; TEOPEMBI O CBSI3H MEXKIY
MapaJuIeIbBHOCTBIO MPSMBIX U UX
MEPIIEHAUKYJISIPHOCTBHIO K IIJIOCKOCTH.
Jloxa3pIBaTh: TEOPEMY, BBIPAXKAIOLILYIO
IIPU3HAK NEPIEHANUKYJIIPHOCTH IPSIMOU
U IUIOCKOCTHU; TEOPEMY

O CYILLIECTBOBAaHUU U €JUHCTBEHHOCTHU
[PAMOM, IPOXOIAIIEH Yepe3 TaHHYIO
TOYKY Y NEPIEHAUKYIISIPHON K TaHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMHO
NIEPIEHUKYIIIPHBIC NIPAMYIO
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Yros Mexly CKPEIMBAOIIUMUCS
npsAMbIMHA. [TonCk nepreHInKyIapHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpTOoroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuit kKyoa, IpU3MBl,
MIPAaBUJIBHOW MUPAMUBI C IIOMOIIBIO
OPTOTOHAJILHOM IPOEKIIHH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [ImockocTn
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummerpu. IIpaBuiibHbIe
MHOTOI'PaHHUKHU

Pacuér paccrosgauii OT TOUKH

110 MII0CKOCTH. CriocoObI OMYyCTUTh
NEPNEHINKYJIAPBI: CHMMETPHS, CIBUT
TOYKH 110 NapauieJIbHON MPSAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
@opMyIMpOBaTH CBOMCTBO
NEPHEHANKYJIApPa IO OTHOUIEHUIO

K IJTIOCKOCTH.

[Tomy4aTs npeacTaBaeHuE O 3HAUCHUH
NEePIEeHIUKYIIApa IS ApYrux odnactei
HaykH ((pu3mKa, S3HEpPreTuKa, Ja3epHble
TEXHOJIOTHH ), B PEAIbHON KU3HH
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C IIPOEKIMEN PSIMOU Ha TIJIOCKOCTb,
HEIEPNEHANKYIJISIPHYIO K 3TOM IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
o0paTHYyI0 TeOpeMe O TPEX
NEPIEHANKYIIAPaX.

[lomy4ats mpeacTaBiieHHUE

00 OPTOTOHATLHOM MTPOECKTUPOBAHHH.
Jloka3sIBaTh TEOpEMY O MPOECKLINU
TOYKHU Ha NPSIMYIO.

Pemate crepeoMerpruueckue 3aaauu,
CBSI3aHHBIE C NIEPIIECHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pewiats npukinagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEIHYMH.
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Pewiats crepeoMeTpruyeckue 3a1auu,
CBSI3aHHBIC C TPUMEHEHUEM TEOPEMBI
0 TPEX NMEPIEHAUKYIIpax,
Hax0>JICHUEM PACCTOSIHUU,
IIOCTPOCHUEM MTPOCKILIUM.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAEHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUM.
AHaNIM3UpPOBATH U MOJIEJIUPOBATH

Ha SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyalluU, CBSI3aHHBIC

C NEPNEHINKYJIIPHOCTBIO IPSIMOM U
IIJIOCKOCTHU; UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCIOJIb30BaHUEM armapara aareopbl

VYTbl U pacCTOSAHUSA

16

[ToBTOpEHUE: Yroa Mex 1y NpsIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHME: YTOJI MEKITY
CKPELIMBAIOIIMMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. [ eoMeTpruueckue
METO/Ibl BEIYMCIICHUS YIJIa MEXIY
NPSAMBIMA B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.
DopMyIUPOBATH OIIPEAECICHUE
JBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIJI0B JIBYTPAHHOIO yTJIa.
KnaccuduimpoBatb 1ByrpaHHbIE YTIIbl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTO yIJa.
[leprieHMKyNSIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
tockocren. [IpusHak
NEPIEHANKYJIIPHOCTH INIOCKOCTEMN;
TE0-peMa O IPSIMOM NIEPECEYEHN IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEU IUIOCKOCTH.

[IpsAMOYTONBHBIN NTapalIeIeINIeN;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O NapajuIeIenuneaa.
Teopema o AuaroHanmy NpsIMOYroJIbHOTO
napajuieJIeIMIena U CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJI0KEHUEM IIPSMBIX U ITIOCKOCTH.
IToBTOpEHHUE: CKpemuBaroImecs
psIMbIE, MAPAJIIEIbHBIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPEUIMBAIOIIUXCS MPSIMBIX,
pPacCTOSHUE MEXAY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYyaIUSX.

OnyckaHue NepreHIuKyJIspoB,

DopMyJIUPOBATH ONPEIEICHUE B3aUMHO
IIEPIICHIUKYJIPHBIX TIIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE
NEPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEN.

@opMyIMPOBATH CIEACTBUE

(U3 Mpu3HaKa) O MEePHEHANKYIIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHAUKYIIIpHA
IIPSMOU, IT0 KOTOPOU ITEPECEKAOTCS 1BE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napajuleenunesa.

Pewars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITOIb3YS
IUTAHUMETpUYECKHE (PaKThl U METO/IbI.
IIpoBOAUTE JTOTUUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS TTPU
pEeLIEHNN TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C NIEPIIEHINKYJIIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOAEIUPOBATH

HAa S3bIKE TEOMETPUU PEAJIbHBIC
CUTyaluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKH; NPSIMOU; INIOCKOCTH.
Brruncienue pacCTosTHUN MEXKITY
CKPEILIUBAIOIINMUCS MPSIMbIMU

C MMOMOILBIO NEPIEHANKYISIPHOMN
TIOCKOCTH.

TpéXrpaHHbIN yroJl, HEPaBEHCTBA
TSl TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, TeopeMbl
KOCHUHYCOB M CHHYCOB

IUISl TPEXTPAHHOTO YTiia. JJIE€MEHTHI
chepuueckoit TeOMETPHH:
reoJe3MYECKUe JMHUM Ha 3eMJie

C MEPHEHANKYIIPHOCTHIO MPSIMBIX U
IIJIOCKOCTEN.

HccnenoBars NOCTPOEHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpbl.

Pemate npuknagHeie 3a1a4u,
CBSI3aHHBIE C HAX0XKICHUEM
r€OMETPUYECKHUX BEJIMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npu3Msbl. [IpaBunbHas nmpusma.
[Ipssmont mapaitenenunen,

PSIMOYTOJIbHBIN Mapauiesenunes, Kyo.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIC U
MOJTYIIPaBUIIbHBIE MHOTOIPAaHHUKHI

PaboTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, I€JIaTh 3aMEYaHusl,
KOMMEHTAapUHU.

AHanM3upoBaTh PEIICHNE 3a0a4H.
PucoBaTp BBITyKJIbIE MHOTOIPAHHUKH
C 3aJJaHHBIMM CBOMCTBAMU,;
BOCCTaHABIIMBATh OOIIUIA BU]I
BBIITYKJIOTO MHOTOIPaHHHKA T10 IBYM
€ro MPOECKIUAM.

Jloxa3pIBaTh CBOMCTBA BBITYKJIOIO
MHOTI'OTPaHHHKA.

Pucosars BBIITyKJIbIE MHOTOTPAHHUKH
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C pa3HOM SUJIEPOBOM XapPaKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH MOJITYYEHUS
pe3yJibTaTa NPy BApbUPOBAHUY TAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOTpaHHUKOB. [lmanupoBaTh
MMOCTPOCHUE MPABUIIBHBIX
MHOT'OIPaHHHUKOB Ha ITIOBEPXHOCTIX
JPYTUX MPABAIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTHe BEKTOpA Ha MIIOCKOCTH

U B POCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MIPABUIIO
napajjieenuneia, yMHOKEHHE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICKAITUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpamMu

AKTyanu3upoBath (GaKThl U METOIbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B POCTPAHCTBE;
KOMIIJIaHApHbIE BEKTOPHI. [[prBOAUTH
npuMepbl GPU3UICCKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NpaBUJIA BHITIOJTHEHUS
JICUCTBUM CIIOKEHHUS U BEIYUTAHUSA
BEKTOPOB, YMHOXKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKEHUHU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILUIAHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
U CUCTEMAaTH3alus 3HAaHUHU

O06o6aronee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca F€OMETPUH

10 kmacca, cucreMaTH3alys 3HAaHUH.
Hctopus pa3BuTHs cTepeoMeTpUH Kak
HAYKH U €€ POJIb B Pa3BUTUU
COBPEMCHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pewmats ctepeomMeTpruecKkre 3a1aun
Ha J0Ka3aTeIbCTBO MATEMATHUECKUX
OTHOIIICHUI, HAXO0XKJCHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IUTOIIaAeH, 00BEMOB).
Hcnonp30BaTh Npu pelICHUN
CTEPEOMETPUYECKUX 3a7a4
MJIaHUMETpUUeCKue (DaKThl U METOIBI.
[TpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peanbHbIe CUTYallMU U BBISBIISATh
BO3MOHOCTB €€ MOJICIIUPOBAHUS Ha
A3bIKE T€OMETPUHU.

MogenupoBaTh peajibHyIO CUTYaIIUIO
Ha A3bIKE T€OMETPUU U UCCIIE0BATh
MMOCTPOCHHBIE MOJICIIM, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM alllaparta ajireOphl.
Hcnonb30BaTh KOMOBIOTEPHBIE
MPOTpaMMBbI NPU PEIICHUU 3a/1a4.
[Tonyuath npeacTaBieHUE O TEOMETPUU
KaK O pa3BUBAIOIICIICS HAayKe,
HCCIIEAYIOLIEH OKPYKaIOLIUN MUD,
CBSI3aHHOW C peaIbHBIMU O0BEKTaAMH,
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MTOMOTAIOIIEH PEMINTh pEaTIbHbIC
KU3HEHHBIE CUTyalluu O POJIU
CTEpPEOMETPUH B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIAECHUS C LEIbIO BbISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

Hccnenosath IMOCTPOCHHBIC MOJICIIN.

Hcnonb3oBath 1udpoBbIe PECYPCHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KUIIACC

Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIPHOE TIPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEKJY BEKTOPAMH
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHHUE IIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax.
BekTopnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JUHEWHOE
pOrpaMMHPOBAHUE.

AHanuTu4ecKkre MeTobl pacuéra
yria MeXay NPsSIMbIMU U TUIOCKOCTSMHU
B MHOTOrpanuukax. ®opmyia
PacCTOSHMS OT TOYKH JO IIIOCKOCTH
B KOODAMHATAX.

Haxoxnenue pacCToIHU OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbLHOMN
npaMuJie

HasBanune KommuecTBo OCHOBHBIE BUIBI IEITEILHOCTA
OcCHOBHOE co/iepKaHue
pazzena (TeMbl) Kypca 4acoB y4aImxcs
AHauTHYeCcKas reoMeTpus 15 [ToBTOpEHUE: KOOPIUHATHI BEKTOPA AKTyam3upoBaTh (GaKkThl U METOIbI

IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBHSAM C UX
KOOpJIMHATaMH.

BcnomMHUTSE oripeiesieHre CKaISpHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BoI4ucasaTh ¢ MOMOIIBIO CKaJIIPHOTO
YMHO>KE€HUS JIJTMHBI BEKTOPOB, YTJIbI
MEXKly HUMH, YCTaHABJIMBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
BrIBOIMTH YpaBHEHHE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOIBI.
[IpoBOANTE TOTMYECKU KOPPEKTHHIS
JIOKA3aTEIbHBIC PACCYKICHUS

MIpY PEIICHUU T€OMETPUUYECKUX 3a]1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/1A.
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AHaIN3UPOBATh U MOJEIUPOBAThH
HAa S3bIKE TEOMETPUU pPEAIbHBIC
CUTYAIINH, CBSI3aHHBIE BEKTOPAMHU U
KOOPJIMHATaMHU.

HccnenoBars NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara ajareOpsl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HaAKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTE€MaTUKU

[ToBTOpEeHuE, 00001ICHNE
MU CHCTeMAaTH3alus 3HAaHUHN

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJapTHBIC MHOTOIPAHHUKU, METO/
CJIEJI0B, CTaHAAPTHBIE IIJIOCKOCTH,
NIEPECEUYEHUS] IPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIUBAIOIIMMUCS IIPSIMBIMU.
[IepnieHauKyIsApHBIE IPAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Maphl
NEPIIEHAUKYJISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHAMMETPUU
MHOT'OIPaHHUKOB, TEOpEMA O TPEX
HEPIEHAUKYJISIPaX, BBIYUCICHUS IIUH

CtpouTs ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JI0Ka3aTeJIbCTBO MAaTEMATHUYECKUX
OTHOIIICHUM, HAXO0XKICHHE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).
Hcnonp30Bath npu peieHAN
CTEPEOMETPUYECKUX 3a7aU
TUTAaHUMETPpUYECKUE (PaKThl U METO/IBI.
[IpoBOIUTE JTOTUUECKU KOPPEKTHBIC
JI0OKa3aTEJIbHBIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUUECKUX
3aaad.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomamu
MHOTOYTOJIBHUKOB, (DOPMYJIBI

JUTSI TITOTAEH, COOOpaKEeHUS
IoI00usI.

[lnomann ceyeHnii MHOTOTPAHHUKOB:
TJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHus mo100us

peanbHbIE CUTyaluu U BBISIBIIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha S3BIKE TEOMETPUH.

MopnenupoBaTh peabHy0 CUTYALUIO
Ha S13bIKE T€OMETPHUH U UCCIIEN0BATH
IIOCTPOCHHBIE MOJIENIN, B TOM YUCJIE U
C UCII0JIb30BAaHUEM alIapaTa ajnreopsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI [IPU PELICHUU 3a/1a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPIMOYTOIBHOTO
napajienenunena. 3aaadu

00 y/iBoeHUH Ky0a, 0 KBaJipaType
Ky0a; 0 TPUCEKIINH yTJa.
CrepeoMeTpuyueCcKHE 3a71a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a1a4u, CBI3aHHBIC

C BbIYUCJICHUEM 00BhEMA
IPSIMOYTOJIBHOTO MapajuiesieuIesa.
O0BEM TIPSIMOIA TIPU3MBI.
CrepeoMeTpryueckue 3a1auu,
CBSI3aHHBIC C BBIUHUCIICHHEM 00BbEMOB
psAMOM npu3Msl. IIpuknansbie
3aa4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OOAHO ONEPUPOBATH MOHSATHUIMHU:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napajienenunesaa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSAMOYTOJIBHOTO NapajlieNlenunena,
CIICJICTBUSA U3 HEE.

Pa3zpesaTts MHOrOrpaHHuKH,
NEPEKIIAJIbIBATH YACTH.

Pemrats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIEHUEM 00BbEMA
PSIMOYTOJILHOTO MapaJijieenuIe/ia,
MIPU3MBI.

CpaBHHBaTh U aHATU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
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Brruucnenne 00bEMOB TeN

C MOMOUIBIO ONPEAECTEHHOTO
unTerpana. O0bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHre 00beMOB TUPAMU]L

C OOUIMM YTJIOM.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBA3aHHBIE C 00BEMaMU HAKJIOHHOU
MIPU3MBI, TUPAMUJIBI.

[IpuknaaHbie 3aga4u MO TEME
«OO0BEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBI, TUPAMUJIBI.
[Ipumenenue 0o0bEMOB. Brruncnenue
pPaccTosIHUSA A0 MIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYyalliH, CBSI3aHHBIE C OO BEMOM
IPSIMOYTOJILHOTO MapasuielienuIiesa,
IPU3MBI, TTUPAMHIBI.

HccnenoBaTh MOCTPOCHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy 1Jis1 BRIYUCICHUS 00hEMOB
TeJl.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TPU3MBbI Ha TIPEMEPE
TPEYrOJbHOW MPU3MBI U

IUIS1 IPOU3BOJIBHOM IPU3MBL.
Jloka3sIBaTh TEOPEMY: 00 0OBEME
nupamMubl, GOPMYIHPOBATH CIIECICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMuU/IbI.
BriBoguTh (hopMymy 17151 BEIYUCTICHUS
00BbEMOB yCEUEHHOM MUPAMU/IBI

Temna BpameHus

24

[unuaapuyeckas moBepXHOCTbD,
oOpa3yronue UINHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHUSIMHU:
IJTMHIPUYCCKAs TTOBEPXHOCTH,
muHap. M3ydats cnocoOsl
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Hununaap. [IpssmMoi KpyroBoit
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTS,
oOpa3yrolre KOHUYeCKOou
noBepxHocTH. Konyc. CeueHne koHyca
ITIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpruuecKkue 3a1auu

Ha J0Ka3aTeJIbCTBO U BHIYUCIIEHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYcCa.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[lepeceuenue cdepsnl u mapa

¢ IockocThro. Kacanue mapa u
chepbl WI0CKOCTHIO. Bun u
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacreu.

CummeTtpus cepsl U mapa.

MOJIYYSHUS TUITUHAPUYECKON
MOBEPXHOCTH, [IWIMHAPA.
N300paxxkaTh HMIIMHIP U €r0 CEUCHUS
MJI0CKOCTHIO.

CB00OOAHO ONEepUPOBATH TOHATUSIMHU:
KOHHMYECKasl IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuaTh criocoObl
MOJTyYEHUsI KOHUYECKOM MOBEPXHOCTH,
KOHYCa.

N300paxxaTh KOHYC U €ro CEYeHUs
MJIOCKOCTBIO, MMPOXOISIIEH uepes oCh,
U TUIOCKOCTBIO, IEPIEHINKYISIPHON

K OCH.

BriBoguTh (hOpMyYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH TeI
BpaleHus. Pemarts
CTEPEOMETPUYECKHE 3a1a4H, CBSI3AHHBIC
C TEeJIaMH BpAIlIEHUsI, HAXOXKICHUEM
[UIOIIa I OOKOBOI M MOJIHOM
MOBEPXHOCTH, NOCTPOEHUEM CEUCHMUIA.
Hcnonb30Bath npu perieHny 3aaad
TUTAHUMETPHYECKHUE (PaKThl U METO/IBI.
CpaBHHBaTh ¥ aHATU3UPOBATH
YTBEPKJICHHUS C 1IEIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
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CrepeoMeTpuuecKre 3a/1aun

Ha J0Ka3aTeIbCTBO M BEIUMCIICHHUE,
CBSI3aHHBIEC CO C(HEepOH U MIaApPOM,
MMOCTPOCHUEM HX CEUCHUU
IIOCKOCTBIO.

[IpuknaanHbie 3a1a4u, CBI3aHHbBIC
co cepoii U Imapom.

IToBTOpEHUE: OKPYKHOCTD

Ha IJIIOCKOCTH, BEIUMCIICHUS

B OKPY>KHOCTH, CTAaHJIapTHBIC
nogoous.

Paznuunbple koMOMHAIUK T
BpAIlICHUS U MHOTOTPAHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpAILICHUS

AHaIU3UPOBATh U MOJICIIMPOBATH

HAa S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalliH, CBSI3AHHBIE C KOHYCOM

U TUAJIUHPOM.

HccnenoBars NOCTPOEHHBIE MOJIENH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (HaKThl U METObI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJANTH AHAJIOTHH.

CB0OOAHO ONEpUPOBATH TOHATUAMMU:
cdepa u map, UEHTp, paAnycC, TUAMETP
chepsl u mapa.

HccnenoBars B3aMMHOE PaCIIONOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMpOBaTH ONPEICICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
wiomanan cepsl uepes paanyc chephi.
Pemiate cTepeomerpruyeckue 3a1auu,
CBSI3aHHBIE CO C(Epoil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeUeHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEaIbHbIC
CUTYallH, CBSI3aHHBIE C IIAPOM H
cepoii.

Pemate mpocThle 3a7a4u, B KOTOPBIX
buUrypupyroT KOMOMHAIIMH TEJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pelieHnu 3aj1ad,
CBA3aHHBIX CO Chepoii U IapoMm,
TUTAHUMETpHUYECKHe (HaKThl 1 METO/BI.
Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIC C TEJIAMH BpAIICHHUSA,
IIOCTPOCHHUEM CEUCHUH TEJ BPalllCHHUS,
C KOMOMHAITUSIMU TeJT BPAIICHUS U
MHOTOTPaHHHUKOB.

[TpoBOANTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYXKACHUS

IIpU PEIIeHUH TEOMETPHUUECKUX 3a/1ad,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEN.

AHanmuM3upoBaTh U MOJICTUPOBAThH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl
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[noniaau moBEpXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME TPSAMOTO UITUHIPA.
[Tnomaau 60KOBOMW 1 TTOJTHON
MMOBEPXHOCTH ITMIIHH]IPA.

Brruucnenne 006EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O6bEéM KoHyca.

[Imomnaan 60KOBOM M IMOJTHOU
MOBEPXHOCTHU KOHYcCA.
CrepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMOB
IIWJIMHpa, KOHYyCA.

[Tpuknagasie 3agaun 1o Teme «OO0bEMBI
Y TTOLIAIM IOBEPXHOCTEHN TEJL.
O06BEM mapa u MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
CEeKTopa.

[Ipuknagubie 3a1a4u 1O TEME
«OOBEMBI TET», CBA3AHHBIC

¢ 00BEMOM I1apa U TIoUaAbI0 chephl.
CooTHOIIIEHUsT MEXKIY TIIOMA MU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OOAHO OMEpPUPOBATH MOHSATUSIMH:
00BEM Tena, TUIoNaJb MOBEPXHOCTH.
PopMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
AIMHIpa; 00 00BEME KOHYCA.
BriBoguTh (hOpMYIIbI AJ1 BBIYUCICHUS
00bEMa yCceu€HHOr0 KOHYCa.
HccenenoBats MOCTPOESHHBIE MOAEIIH,

B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara anreopsl.

3HaTh BO3MOYKHOCTH PEILICHUS 3a]a4
Ha [IOCTPOEHUE LIUPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEpPa3pelIMMBbIX
3aayax.

CB00OOIHO OMIEpUPOBATH TOHIATUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
1apOBOM CEKTOP, OCHOBAHME U BBICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IAPOBOTO CJIOS.

BriBoguTh hOpMyYITBI 7151 HAXOXKACHUS
00BEMOB 11aPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIOIIAIU C(hephl.
Jloka3pIBaTh TeOpeMy 00 00BbEMeE 1mapa.
Pewatek cTepeomerpruyeckue 3a1au,
CBSI3aHHBIE C 00BEMOM I1apa, MapoBOTO
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TEJL.
[Tono0OHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0pEMa npu mogo0ouu.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYMUCIICHHEM 00BEMOB
TEJ U TUIOIIAICH TOBEPXHOCTEH

CErMEHTa, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEpHI.

CpaBHMBATH U aHATU3UPOBATH
YTBEPKJICHUS C LI€JIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaIM3UPOBATh U MOJICTUPOBATH

HAa S3bIKE TEOMETPUU pEAIbHBIC
CUTYyalliU, CBSI3aHHBIE C OOBEMOM
mapa, apoBOTO CErMEHTA, IIIAPOBOTO
CErMeHTa, IJIOIIA b0 Cephl.
CB00OOAHO ONEpUPOBATH TOHSATHEM:
0I00HBIE TEJa B MPOCTPAHCTBE.
Boraucnsats 00bEMBI TET C TOMOIIIBIO
OIIPENIEJIEHHOT O UHTErpala.

Pemiats ctepeomeTpuueckue 3agaum,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXKITY
IJIONIAJIMU TTOBEPXHOCTEN U
00bEMaMU MTOJOOHBIX TEII.
[TpoBOAUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

P PEIICHUHN T€OMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C IOMOIIBIO ONPEAECIEHHOTO
WHTETpaja, HaXOXJIEeHUEM
COOTHOIIEHUS MEXK]y TUIOIIaAsIMHU
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MOBEPXHOCTEN U 00BEMaMU IO TI00HBIX
TE.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3BIKE TEOMETPHUH PEaJIbHBIC
CUTYaIlMH, CBsI3aHHBIC C 00BbEMAMU U
MOBEPXHOCTSIMHU TEJl,

Ha JI0Ka3aTeIbLCTBO M HA HAXO0XKJICHHUE
r€OMETPUYECKUX BEJIMUUH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
OtobpaxkeHust. [BrxxeHus u
paBeHcTBO duryp. OOmue cBoiicTBa
IBWKEHNUN. BUabl ABMOKEHUHN:
napajuielIbHbI IEPEHOC, LIEHTPAJIbHAS
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [psmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha IPUMEHEHUE IBUKEHUS

[IpumeHsTh NpaBUiia BBITIOJTHEHUS
JNEUCTBUM CIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonute koOpauHaTel BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOpANHATAM.

BcnomHUTE onpeenenne CKaasipHOTro
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasth ¢ MOMOIIBIO CKATIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEXK]y HUMU, YCTaHABIINBATh
MEePIEHANKYISIPHOCTH BEKTOPOB.
AHaIM3UpoOBaTh U MOJICINPOBATH

Ha A3bIKE TEOMETPUU PEAIBHBIE
CUTYaIINH, CBSI3aHHBIE ¢ (HPU3UIECKUMU
BEKTOPHBIMH BEJITUYMHAMH.
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Hcnionb30BaTh Mpy pelieHUH 33/1a4,
CBSI3aHHBIX C BEKTOpaMH

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(aKThl U METOJIBI.

CB00OIHO OTIEPUPOBATH MTOHITHSIMH:
0TOOpaKeHHE MPOCTPAHCTBA Ha ceOs,
JIBIKEHUE MTPOCTPAHCTBA;
[IEHTpaJIbHAasI, OCeBas M 3epKalbHas
CUMMETPHH, NapajlIeIbHBIN IEPEHOC;
PaBEHCTBO U I0J100Ke PUryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO
[IEHTpaJIbHAasI, OCeBas M 3epKalbHas
CUMMETPHH, MapauIeIbHbBIN TEPEHOC
SIBJISIFOTCST IBMIKEHUSMHA. BBITOTHATH
npeoOpa3oBaHust MOI00US.
OnepupoBaTh MOHATHUAMU: TIPSIMast U
chepa Ditnepa.

Pemate reoMeTpudeckue 3a1aun

C HCTIOJIb30BAHUEM JIBHDKCHHIM.
Hcnonb30BaTh Npu pelieHAN 3a1a49
JIBKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHME, 0600IICHNE
U CUCTEeMAaTH3alusl 3HaHUMN

17

O6o0maroiiee MOBTOPEHUE TTOHSATUH U
METOJIOB Kypca TeOMeTpUH
10-11 xaccoB, cucTeMaTH3aIus

Pemiats crepeomerpuueckue 3agadu
Ha JOKa3aTEJILCTBO MAaTEMAaTUUECKHUX
OTHOIIICHUM, HAXO0XKJCHUE
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3HaHUM.

Hcropus pa3BuTus CTEpEOMETPUN KaK
HAyKU U €€ poJib B pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUM

reOMETPUYECKUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHuH
CTEepEOMETPUYECKHX 3a7a
TUTAHUMETPUUIECKHE (PaKThI

U METOJIBI.

[TpoBOIUTH TOTHIECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

P PEIICHUH CTEPEOMETPUUECKUX
Y TUTAHUMETPHUUYECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYAITUU M BBISIBIISATH
BO3MOKHOCTbB €€ MOJEIUPOBAHUSA
Ha SI3bIKE TCOMETPHH.
MonenupoBaTh pealbHy 0 CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIEIOBATh
MTOCTPOCHHBIC MOJIEIIH, B TOM YHCIIC
U C MCTIOJIb30BAHKEM amrapara
anreOphl.

Hcronp30BaTh KOMITBIOTEPHBIC
IIpOrpaMMBI IIPU PEIICHUHN 3a7a4.

[Tonyuyats npeacTaBieHUE O TEOMETPUU

KaK O pa3BUBAOIICUCS HAYKE,
VCCIIEYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOW C PeAIbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PEIINTh PEATbHbIE
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KU3HCHHBIC CUTYallUH O POJIN
CTCPCOMCTPHH B PA3BUTHH
COBPCMCHHBIX MHXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBHASA 3AIINCKA

VYueOHblii kypc «BeposSTHOCTP M CTaTHCTHKa» MPO(UILHOTO YPOBHS SIBISIETCS
MPOJIOJKEHUEM U PA3BUTHEM OJJHOMMEHHOTO Y4eOHOTO Kypca YIIIyOJIEHHOTO ypOBHS Ha
YpPOBHE CpemaHero o0mmero oOpa3oBaHus. YUeOHBIM Kypc MpeaHa3HA4YeH IS
dbopMupoBaHUS y 00YUYAIOMIUXCS CTATUCTHYECKOU KYIbTYPhI U TTIOHUMAHUS POJIH TCOPUHU
BEPOSITHOCTEM KaK MaTEMAaTUYECKOIO HMHCTPYMEHTA JUIsl U3yUEHUS CITy4alHbIX COOBITHIH,
BEJIMYMH U mpoueccoB. [lpu wu3ydeHuu Kypca oOOramarTcs MOpeICTaBICHUs
oOy4JaronMxcs 0 METoAaX MCCIEI0BaHN U3MEHUUBOTO MUPA, PA3BUBACTCSl TOHUMAHHE
3HQYMMOCTH U OOUIHOCTHM MaTEMaTUYECKUX METOJOB IMO3HAHUS KAaK HEOThEMJIEMOU
4aCcTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHNS.

Conepsxanue ydeOHOTO Kypca HalpaBJIEeHO HA 3aKpEIUICHHE 3HAHUH, MOTYyYEHHBIX
NPy M3YYEHHH Kypca Ha YpPOBHE OCHOBHOro oOIero oOpa3oBaHUs, U Ha pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKIY HUMU HAa Ba)KHBIX
MpUMEpax, CHOKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyKarolero mupa. B pe3ynbraTte
y oOydaromuxcsa JOJDKHO — cOpMHUpOBAThCS  MpPEACTaBICHHWE O  HauboJlee
YHIOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIETISX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOTMIOMETPUUECKUX U IeMOTpahUUECKUX BEIMYUH, MOTPEIIHOCTEH B pa3IMdyHbIC poja
U3MEPEHUSIX, JUIMTEIBHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi JI1  OCBOEHUSA BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHEUUAIINCTAM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COLHUAJBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKU B 3HAUYUTEIIHHOU
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpanpHy0 YacTh yueOHOTro
Kypca 3aHMMaeT OOCYyXJIeHHE 3aKOHa OOJIBIIMX 4YKcel — (yHIaMEHTaJbHOI'O 3aKOHA
MPUPOJIbI, UMEIOIIEr0 MaTEMaTUYECKYIO (hOopMaTU3aIIUIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENsIMU B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCT W CTAaTUCTHKa» Ha TPOPUILHOM YPOBHE BBIJICICHHl OCHOBHBIC
coaepkarenbHble JMHUU: «CiydaifHble COOBITUSI U BeposSTHOCTU» U «CiydaitHbie
BEITUYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpados
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsi TIOJTHOIIEHHOTO OCBOEHUS MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUeOHBIX KYPCOB.

Conepxanue muHUU «CiiydaliHble COOBITHS U BEPOSITHOCTHY» CITY)KUT OCHOBOH JJist
dbopMHpoOBaHUS TIPEACTABICHUN O PACIPECICHUA BEPOSTHOCTEH MEXIy 3HAUCHHSIMU
CIIy4YaWHBIX BEJIMYMH. BaXHYyI0 4YacTb B 3TOM COJEPKATEIbHOW JIMHUM 3aHUMAET
U3YYeHUE TEOMETPUYECKOTO W OMHOMHAIBHOTO PACIPEACIICHUA W 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICTICHUSIMHU.
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Tembl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIyYalHbIMM  BEJIMYMHAMU U
pacnpeieieHusIMU, aKIEHTUPYIOT BHUMaHUE O00Yy4aloUuIuXxcs Ha OMHCAHUU U U3YYCHUU
CIIy4allHbIX SIBJICHUU C TOMOIIBIO HEmpephIBHBIX (GyHKIUH. OCHOBHOE BHHMMAaHHE
YAEISIETCS MOKa3aTeIbHOMY M HOPMaJIbHOMY PacCIpECICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTENBHOE U3YyUEHUE CBSI3U MEXKIY
CIIy4YailHBIMM BEJIMYMHAMU W ONMCAHUE 3TOM CBS3M C TMOMOIIBI0 KodduiueHTta
KOPPEJISILIUU U €r0 BEBIOOPOYHOTO aHalora. JTU 3JIEMEHTHI COJIEP)KaHUS pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHuUs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOTOM OIUPAIOTCS HAa CBEICHUSI U3 KypCOB ajareOpbl U TEOMETPUHU.

Emé omun snemeHT copep:kaHus, KOTOPBIM IPELIaracTcsi Ha O3HAKOMHUTEIBHOM
YpPOBHE — TMOCJEAOBATEIBLHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHI, HACTYMAOUIUX
B eAuHULy BpeMeHH. O3HaKOMJIEHHE C paCHpeNesICHHEM BEpPOSTHOCTEW KOJIMYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOLIMN XapaKTep U SABISAETCA aKTyaJIbHBIM I OYyIyIIHUX
aOUTypUEHTOB,  MOCTYMNAIOIIMX  HA  ydeOHblE  CIELMAJIBHOCTH,  CBA3aHHbBIC
C O0OIIECTBEHHBIMU HAYKaMU, IICUXOJIOTUEN U YIPABICHHUEM.

Ha u3yuenue yueOHOro kypca «BeposSTHOCTh M CTaTUCTHKa» Ha MPO(YUILHOM
ypoBHe otBoauTcs 34 yaca: B 10 kimacce — 34 vaca (1 gac B Heneno)

COAEPKAHUE OBYUYEHUSA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTB)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHSA. DJIEeMEHTapHbBIC
coOpITus  (Mcxoabl). BeposaTHOCTh ciiydaitHOro coOBITHS. bBaM30CTh YacTOTh H
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapPHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IepeceuyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia C0KEHHS BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo  ciryyallHOTO
skcniepumenTa. dopmyna mosHOW BeposTHOcTH. Dopmyna barieca. HeszaBucumbie
COOBITHSI.

bunapHbIl ciayyaliHbBI ONBIT (WCIBITAaHUE), yClleX W Heyaada. He3aBucumble
ucneiTanus. Cepust HE3aBUCHMBIX HCIIBITAHUN 10 mepBoro ycmnexa. [lepectaHOBKH U
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepust He3aBucuUMBIX HcnbiTaHui bepuynmu. CrydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pactipenenenue BeposiTHocTel. [{lnarpamma pacnpeaeneHusl.
Onepaunn Hajx cilydailHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUUECKOEe U OMHOMUAIBHOE.
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INPEAMETHBIE PE3YJIBTATbBI

K konity 10 kiacca oOyvaromuiics HayqYuTCs:

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: Ipad, IUIOCKUN rpad, CBSA3HBIN rpad, myTh
B rpade, LeTib, IIUKI, JEPEBO, CTEIIEHb BEPIIUHBI, IEPEBO CIyYaHOTO HKCIIEPUMEHTA;

CBOOO/IHO ONEpUPOBATh MOHITUSIMU: CIIy4alHBIM 3KCIIEPUMEHT (OIIBIT), CIIy4aiiHOE
COOBITHE, DJIEMEHTApHOE CIydallHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ) CIy4yailHOro
ONbITA, HAXOJAUTh BEPOSTHOCTH COOBITUM B OINbBITaX C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuThb U (OpPMYIMPOBaTH COOBITHUA: IEepecedyeHrue, OOBEAMHEHUE aHHbBIX
cOOBITH, COOBITHE, TPOTUBOIIOIOKHOE AAHHOMY, HCIIOIb30BaTh AHArpaMMbl DUjepa,
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KOOPJIMHATHYIO TPSAMYIO JJIA PpEeIIeHUs 3ajad, IMOJb30BaThCsl (HOPMYJION CIOXKEHUs
BEPOSITHOCTEN JJIs1 BEPOATHOCTEN ABYX M TPEX CIyHYailHbIX COOBITHIA;

ONEPUPOBATH MOHATHAMU: YCIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4alHOTO 3KCIEPUMEHTa, HAXOJIUTh BEPOSTHOCTHU
COOBITHI C TTOMOIIBIO MTpaBUjIa YMHOKEHHUS, IEpeBa CIIY4aiHOTO OMbITA, UCIOJIb30BATh
dbopmyny momHOW BeposiTHOCcTH, opmyiry baiteca mpu pemieHnn 3amadv, ONPEAC/ATH
HE3aBUCUMOCTH COOBITHI 1O (hOpMyJI€ U MO OPTaHU3AIMHU CIIYyYailHOTrO SKCIIEPUMEHTA,

NPUMEHSTh U3yUYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI IS IEPEUUCIICHUS] SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOPUHU
BEPOSTHOCTEW;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: OMHAPHBIA CIy4alHBIN OMNBIT (MCHBITAaHUE),
yCIEX U HEy/1a4a, HE3aBUCUMBIE HCIIBITAHUS, CEPUSI UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN A0 MEPBOTO ycIexa, B CEPUM UCHBITaHWN bepHyium,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO OINEpUpOBaTh MOHATHAMH: Cly4yailHas BeJIMYMHA, paCIpeaeieHUe
BEPOSATHOCTEH, JauarpaMma paclpeieieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpeiesieHue.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
Ha3zBanue KosmmuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
pazzeina (TeMbl) 4acoB OcroBHoE coneprkanie 00yyJaroImmuxcs
DneMeHThI Teopuu rpadon 3 I'pad, cs3HbIM rpad), npeacTaBicHue [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4y ¢ MOMOUIBIO rpada. MEXIy HUMHU C TIOMOIIBI0 rpada,
Crenenb (BaJlGHTHOCTD) BEPIIUHBI. HaXOJUTh MYTH MEXAY BEPIIMHAMHU
I1yTs B rpade. Llenu u uuKIbL. rpada.
['padst Ha mTockocTu. JlepeBo BoigensaTs B rpade nenu u mukIibl.
CIIy4alHOTO JKCIIEPUMEHTA CrpouTts 1epeBO MO ONMCAHUIO
CIIy4aliHOTO OIIbITa, OITUCHIBATH
Cily4ailHble COOBITHS B TEPMUHAX
JepeBa.
Pemates 3agaun ¢ MOMOIIBIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) Briienars 1 onuckIBaTh

CITyJaitHbIe COOBITHS U
BEPOSTHOCTU COOBITUIA

U CITy4yaifHble COOBITHA. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BeposTHOCTB
ciydaitHoro coObITus. BepostHoctu
COOBITHH B OIIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJly4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

DopMyIMpOBaTH YCIOBUS IPOBEICHUS
CJIy4alHOrO OIBITA.

HaxoauTk BeposiTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOJAaMHU
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Onepanun

HaJ MHOXKECTBaMH

H COOBITHSIMH.
CnoxeHre 1 YMHOKECHHE
BEPOSATHOCTEH.
YcnoBHast BEpOATHOCTb.
HezaBucumele coOBITHS

[Tepeceuenue, 00bEAMHEHUE MHOXKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITusl. DOpMyIIa CIOKEHUS
BEPOSTHOCTEW Y CJIOBHAS BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
®opmyJia MOJTHOW BEPOSITHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHS

Hcnonb3oBath quarpammel Ditnepa

U BepOajgbpHOE OMMCAHUE COOBITHI
IPY BBIMOJIHEHUH OTlepaui

HaJl COOBITUSIMU.

OreHnBaTh H3MEHEHUE BEPOSITHOCTEH
cOOBITHH MO Mepe HACTYILICHUS
JIPYTUX COOBITUH B CITy4aifHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIH30BAHUEM JIEPEBa CITyIalHOTO
ombITa, POPMYJ CIOKECHUS

U YMHOXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHO€ MpaBUiio YMHOKEHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna buHoma HeroToHa

@opMynHpOBATh U JOKA3bIBATh
KOMOMHATOpPHBIE (PAKTHI.
Hcnonb30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YeHHBbIE KOMOMHATOPHBIE (DOPMYJIBI
JUTSL IEPEYUCIICHUS 3JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonb3oBatbes popmysioi u
TpeyroiapbHuKoM Ilackans

JUTSL OITPEIeNICHUs Y CIla COYETaHU M.
[Tpumensarts Gpopmyny 6OmHOMA
HrroTona st mpeobpazoBanus
BBIpAKCHUN
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Cepun nmocneaoBaTEIbHbIX 5 buHapHbIii CiiydaiiHbIN OIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

vucnbiTanui. Mcribrranus (ucnblTaHKE), yCIex U Heylaya. Ha OT/EJIbHBIE UCTIBITAHUS.

bepnym. He3zaBucumele ucnbiTanus. Pemate 3a1aum Ha mouck

CrnyualiHbIi BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VICTIBITAHUU 10 IEPBOIO ycIexa u
HE3aBUCUMBIX UCIIBITAHUN bepHyIuIn. B CEpHUAX UCIIBITAaHUM bepHyun,
CrnydaiiHblii BEIOOP U3 KOHEYHOM a TAKXXe B OIIBITAaX CO CIIyYaliHbIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
Ta0JIHIL IPaKTUYECKON pabOThI C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciy4aiiHble BETMYUHBI 14 Cnydaiinas BennuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITydaitHas

U pacrpeaciicHusI

BeposiTHOCTEU. [[narpamma
pacnpeaenenus. Onepauu

HaJl CIy4alHbIMHA BEJIMYUHAMMU.
[Ipumeps! pactipenenenuii. bunapuas
ciy4aiiHas BenruuHA. ['eomerpuyeckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IBYX
CIIly4aWHbIX BeM4nH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MAaTeMaTUYECKOTO OKUTaHHUS.

BEJIMUMHA, pacrpezesieHue, Tabauna
pacnpenesieHus, [uarpaMma
pacrpeneneHus.

Haxonuts 3HaueHUs] CyMMBI U
POU3BEIECHUS CITyYalHbIX BEJIMYMH.
Crpoutbs OMHapHBIE pacTpeaeIeHUS
10 OTIMCAHUIO COOBITUI B CITy4alHBIX
onbiTax. CTPOUTH U pacro3HaBaTh
reOMETPHUICCKOE U OMHOMHAIIBHOE
pacrpeaeneHus.

Pewmate 3a1aum Ha BeIUKCIEHUE
MaTEeMaTU4YECKOrO OKUIAHUS.
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Marematruueckoe oKujaHue OMHapHOU
CIIy4allHOM BEJITUYUHBL.
MareMaTuyeckoe 0XKUJaHNE
r€OMETPUYECKOr0 U OMHOMHAIIBHOTO
pacnpeaenenuii. Jlucrepcus u
CTaHJapTHOE OTKJIOHEHHeE. [lucniepcus
OMHapHOU CiTy4yallHON BEJIMYUHBI.
CBoMCTBA TUCTIEPCHU.
MaremaTu4yeckoe 0OXKUJaHue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbBIX BEIUYHH.
Jucnepcusi OMHOMUATTEHOTO
pacnpeneneHusl.

[IpakTuueckas padora

C HCTI0JIb30BAHHEM 3JIEKTPOHHBIX
Ta0IuUIL

CTpOI/ITB COBMCCTHBIC PAaCIIPCACIICHUA.

N3ydars cBOMCTBAa MATEMAaTHYECKOTO
0KUJIaHHUS.

Pematp 3a1aun ¢ momMomipro
W3YUYEHHBIX CBOMCTB.

[To uzyuenHbIM hopMynamM HAXOIUTh
MAaTeMaTH4YECKUE 0KUJAHUS
CIIy4YalHbIX BEJIMYUH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAILHOE
pacnpeneneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHIAPTHOE OTKJIOHEHHUE CIIyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuto

10 pacIpeaeICHHIO.

N3yuaTh cBOMCTBA IUCIIEPCHUU.

[To uzydyeHHbIM (hopMyJiaM HAXOJIUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacnpeaeneHus, B TOM YHCIIE€ B X0OJI€
MPAKTUYECKON PabOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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